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Abstract 

Aims: To identify risk factors for pain medication dependence. Methods: Chronic spinal pain 

outpatients (n=106) completed the Leeds Dependence. Questionnaire (LDQ) and measures 

of potential risk factors. Participants with high (n=3) and low (n=3) dependence were 

interviewed. Results: Mean LDQ score was 11.52 (SD 7.35) and 15/106 participants (14.2%) 

were severely dependent (LDQ ≥20). In linear regression, pain intensity (β=0.313, p<0.001), 

being disabled by pain (β=0.355, p<0.001), borrowing pain medication (β=0.209, p=0.006), 

and emergency phone calls or clinic visits (β=0.169, p=0.029) were associated with degree of 

dependence across the range of LDQ scores. In logistic regression, pain intensity (p=0.001) 

and borrowing pain medication (p=0.004) increased the odds of severe dependence. 

Interviewees described how their pain influenced their pain medication use and one 

described pain medication addiction. Conclusions: Interventions to reduce pain intensity 

and pain-related disability may reduce pain medication dependence.  

 

Lay abstract:  This study examined painkiller dependence among 106 people with chronic 

spinal pain. Participants had mild to moderate dependence on average, but 14% (15/106) 

had severe dependence. Statistical analysis showed that having more intense pain, being 

disabled by pain, needing to borrow painkillers, and needing to make emergency phone calls 

or clinic visits because of pain were all related to increased dependence, and more intense 

pain and borrowing painkillers made severe dependence more likely. Six participants who 

were interviewed described how their pain influenced their painkiller use and they also 

described their concerns about using painkillers, including becoming addicted to painkillers. 

These findings can guide ways to help people with chronic spinal pain to reduce or avoid 

painkiller dependence. 

https://orcid.org/0000-0002-0091-8087
https://orcid.org/0000-0002-5093-7243
https://www.futuremedicine.com/doi/10.2217/pmt-2021-0055
https://www.futuremedicine.com/doi/10.2217/pmt-2021-0055
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Tweetable abstract: Evidence about risk factors for painkiller dependence among people 

receiving hospital treatment for chronic spinal pain. 

 

Keywords: Spinal pain; chronic pain; pain medication; dependence; painkiller; addiction. 

 

 

Introduction 

Chronic back or spinal pain affects 54% to 80% of people at some point in their lives 

and causes significant disability, mental health problems and healthcare costs [1-4]. 

Prescribed pain medications contribute significantly to treatment costs [3]. Some evidence 

suggests that people with spinal injury are at high risk of medication misuse [5-7], but 

evidence is mixed about the risks for pain medication dependence, which may increase the 

chronicity of pain and may also be a cause of misuse and other more harmful outcomes. 

Dependence develops in a process and can be measured dimensionally (on a continuum) as 

well as by applying cut-offs to identify people with severe dependence [8, 9], so it is a useful 

target for interventions aiming to help people reduce their reliance on pain medication and 

avoid more harmful outcomes. 

Studies found different rates of pain medication dependence among different chronic 

pain populations, although all defined pain medication dependence differently. In one, 

12.6% of chronic pain patients were ‘dependent on analgesics’ [10]. In another, 5% of chronic 

back pain patients had current ‘analgesic abuse or dependence’ [11]. In another, 20% of 

spinal surgery patients were ‘opioid dependent’ [12]. One study found higher rates of ‘drug 

dependence’ among patients with low back pain than those with joint pain [13]. 

One systematic review concluded that substance use disorders were common among 

patients taking opioids for back pain [14] but another concluded that opioid analgesics for 

chronic pain were not a risk for developing dependence [15]. However, the quality of 

evidence about substance use disorders among people treated for chronic non-cancer pain 

is generally low and more research is needed to inform clinical practice in this area [16].  

Because previous research defined and measured pain medication dependence in 

different ways and examined patient groups with different types of chronic pain, we wanted 

to examine both degree of dependence and presence of severe dependence among a more 

narrowly defined population of patients specifically diagnosed with spinal pain. The aim was 

to identify risk factors for degree of dependence and severe dependence.  

Qualitative research can also give insights into the experiences of people taking 

medication for chronic pain. A synthesis of qualitative evidence concluded that people 

taking opioid medication for chronic pain did so reluctantly, were constantly balancing 

tensions, often felt stigmatised, were not always ‘on the same page’ as their healthcare 

professionals and found it challenging to reduce or withdraw their medication [17]. We 

therefore also conducted in-depth interviews with selected survey respondents to gain 

further insights into participants’ experiences.  

The study objectives were to: 

1. Identify factors associated with degree of pain medication dependence (measured 

dimensionally). 
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2. Identify factors associated with the presence of severe dependence (measured 

categorically). 

3. Understand participants’ experiences of using pain medication. 

 

Methods and materials 

Participants  

The inclusion criteria were being over 18 years old, having chronic spinal pain and 

using pain medication. Chronic spinal pain was defined as pain greater than 3 months 

duration related to the spine and associated structures.  The exclusion criteria were being 

unable to speak English, having an additional diagnosed pain condition, or having a serious 

mental illness or cognitive impairment that could affect participants’ ability to make 

reasonably accurate self-reports about their pain and medication use. The threshold for this 

was high and no participants were excluded because of addictions or substance use 

disorders. 

Participants were recruited in the spinal and physiotherapy outpatient services at 

two UK hospitals. Interview participants were recruited from those who indicated in the 

survey they were willing to be interviewed. 

 

Measures 

The questionnaire collected information about demographics, duration of spinal 

pain, pain intensity (10-point rating scale), pain-related disability, use of prescribed and non-

prescribed pain medication, and risk behaviours for pain medication misuse including: 

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 different 

prescriber from usual, taking medications differently from how they were prescribed, taking 

more pain medication than prescribed, borrowing pain medication, being worried about use 

of pain medication, others being worried about use of pain medications, and having to make 

emergency phone calls or clinic visits [18, 19]. 

Participants also completed the Leeds Dependence Questionnaire (LDQ), a 10-item 

scale based on ICD-10 criteria for substance dependence. Each item is scored 0, 1, 2 or 3, 

and a total score is obtained by summing across all 10 items. The LDQ has good reliability 

and validity and can measure dependence dimensionally or by applying a cut-off of 20 

points or more to identify severe dependence [8, 9, 20]. We used a version previously 

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?’) [21, 22]. 

 

Procedure 

 The study protocol was approved by the NHS Health Research Authority (Research 

Ethics Committee reference 19/NW/0031). Participants who gave informed consent prior to 

participation completed printed or electronic questionnaires during routine hospital 

outpatient visits. Participants who indicated they were willing to be interviewed were 

contacted to arrange audio-recorded telephone interviews that covered how participants’ 
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use of pain medication had changed over time, factors that influenced their use of pain 

medication, their feelings and concerns about pain medication, and ways they would like to 

change their use of pain medication.  

 

Analytic strategy 

The data analysis was conducted using IBM SPSS v27. Normality of distribution of 

continuous measures (LDQ score, age, duration of spinal pain and pain intensity) was tested 

using the Kolmogorov-Smirnov statistic and non-parametric methods were used for tests of 

association with variables that were not normally distributed. To identify factors associated 

with degree of pain medication dependence, we tested associations between LDQ scores 

and other study measures, using Pearson’s product-moment or Spearman’s rho correlations 

for associations with continuous measures (age, duration of spinal pain, pain intensity) and 

independent groups t-tests or Mann-Whitney’s U for associations with binary measures 

(gender, pain-related disability, use of each type of pain medication, and presence/absence 

of risk behaviours for pain medication misuse). Because there were 27 variables whose 

bivariate associations with dependence were tested, we adjusted the alpha value for 

bivariate significance testing to 0.00185 (0.05 divided by 27).  

To identify factors associated with presence of severe pain medication dependence, 

we tested for differences between groups with LDQ scores <20 versus ≥20, using 

independent groups t-tests or Mann-Whitney’s U for continuous measures (age, duration of 

spinal pain, pain intensity) and Chi-square tests for binary measures. The critical value of p 

was again adjusted to 0.00185 (0.05 divided by 27) to take account of multiple tests.   

Multiple linear regression was then used to identify independent associations with 

dimensional LDQ scores. Multiple logistic regression was used to identify independent 

associations with severe dependence, using a binary dependent variable of LDQ score <20 

versus ≥20. Predictor variables were included in the regression analyses if they were 

significantly associated with either of the dependent variables, in order that both regression 

analyses took account of the same predictor variables. The conventional (p<0.05) rather 

than the adjusted criterion for significance was used to select predictor variables for initial 

inclusion in the regression analyses in order that the criterion for initial entry to the 

regression model was the same as that for entry to subsequent models in the stepwise 

regression process. 

Independence among the predictor variables was assessed by computing 

correlations among variables and assessing multicollinearity in the multiple linear 

regression. Multicollinearity was assessed by computing Tolerances and Variance Inflation 

Factors (VIFs) for all predictor variables, including those excluded from final models. 

Tolerances below 0.2 and VIFs greater than 10.0 indicate multicollinearity (23, pp. 224, 242). 

To explore participants’ experiences of pain medication use, we conducted a 

descriptive thematic analysis [24] of the interview transcripts. 
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Results 

Questionnaire survey 

 The survey was completed by 106 people, of whom 91 (85.8%) completed a printed 

questionnaire and 15 (14.2%) completed an online version. There were 70 (66%) females 

and 36 (34%) males. Ages ranged from 23 to 88 years (mean 56.57 years). There were 97 

(91.5%) from a White family background, three (2.8%) from an Asian family background, 

two (1.9%) from an African family background, three (2.8%) from a Caribbean family 

background and one (0.9%) from an African-Caribbean family background. There were 63 

(59.4%) who were married, 22 (20.8%) in relationships and 21 (19.8%) single. There were 91 

(85.8%) who had children. There were 34 who were retired (32.1%), 15 unemployed (14.2%) 

and the remainder worked in a diverse range of occupations including healthcare, education 

and administration.  

The duration of participants’ spinal pain ranged from four months to over 40 years, 

with a mean duration of 85.55 months; 84 (79.2%) had spinal pain for at least a year and 96 

(90.6%) reported experiencing intense pain every day. Pain intensity ratings ranged from 3 

to 10 (mean 7.41). Nearly two-thirds (63.2%; n=67) felt disabled by pain. LDQ scores ranged 

from 0 to 30 (mean 11.52). There were 15 participants (14.2%) with LDQ scores of at least 

20 points. The Kolmogorov-Smirnov values were 0.75 (df 106), p=0.163 for LDQ score; 0.098 

(df 106), p=0.014 for age; 0.237 (df 104), p<0.001 for months with spinal pain; and 0.156 (df 

106), p<0.001 for pain intensity. These showed that LDQ scores were normally distributed 

but age, months with spinal pain and pain intensity were not. Non-parametric tests 

(Spearman’s rho for correlations and Mann-Whitney’s U for comparisons between groups) 

were therefore used to test associations with age, months with spinal pain and pain 

intensity.  

The majority of participants (88.7%; n=94) took prescribed analgesics, most 

commonly weak opioids and compound medications (codeine, co-codamol, Zapain, co-

dydramol and dihydrocodeine: 39.6%; n=42) and anticonvulsant medications (gabapentin, 

pregabalin: 38.7%; n=41). A quarter took strong opioids (buprenorphine, fentanyl, 

oxycodone, morphine and tramadol: 25.5%; n=27). NSAIDs (diclofenac, ibuprofen, naproxen, 

meloxicam) were taken by 41.5% (n=44) and paracetamol (acetaminophen) by 57.5% 

(n=61). Smaller numbers reported taking antidepressants (amitriptyline, duloxetine, 

nortriptyline, sertraline) or anti-anxiety medications (diazepam). 

The most common risk behaviours for pain medication misuse were using pain 

medication for other problems (42.5%; n=45), saving up unused pain medications (34.9%; 

n=37) and taking more pain medication than prescribed (29.2%; n=31). The least common 

were feeling addicted to pain medication, losing pain medication and borrowing pain 

medication (all 5.7%; n=6). 

The full results of all the bivariate tests to identify factors associated with pain 

medication dependence are given in Table A1 (Appendix A). 

 

Bivariate associations with degree of dependence (dimensional LDQ scores) 

Pain intensity, feeling disabled by pain and taking more pain medication than 

prescribed were significantly associated with degree of dependence (measured 

dimensionally across the range of LDQ scores) after taking account of the multiple tests. The 
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Spearman correlation between pain intensity and LDQ score was rho(df 104)=0.529, 

p<0.001. Mean LDQ scores were higher among those disabled by pain than those not [14.49 

(SD=6.79) vs. 6.41 (SD=5.20), t(df 104)=6.42, p<0.001, d=6.25] and higher among those who 

had taken more pain medication than prescribed [16.45 (SD=5.48) vs. 9.48 (SD=7.08), t(df 

104)=4.90, p<0.001, d=6.66]. 

There were several tests where the difference in LDQ scores was significant in 

conventional terms (p<0.05) but did not reach the adjusted criterion of p<0.00185. Of the 

associations with types of pain medication, mean LDQ scores were higher among those 

taking prescribed medication than those not [12.09 (SD=7.35) vs. 7.08 (SD=5.95), t(df 

104)=2.26, p=0.026, d=7.2]; higher among those taking strong opioids than those not [15.19 

(SD=8.31) vs. 10.27 (SD=6.60), t(df 104)=3.12, p=0.002, d=7.06]; and higher among those 

taking anticonvulsant medication than those not [13.32 (SD=7.90) compared with 10.38 

(SD=6.81), t(df 104)=2.03, p=0.045, d=7.25].  

Of the associations with risk behaviours for pain medication misuse, mean LDQ 

scores were higher among those who felt addicted to pain medication than those not [19.50 

(SD=8.36) vs. 11.04 (SD=7.05), t(df 104)=2.83, p=0.006, d=7.12]; higher among those who 

had used pain medication for other problems [13.40 (SD=7.02) vs. 10.13 (SD=7.34), t(df 

104)=2.31, p=0.023, d=7.21]; higher among those who had borrowed pain medication 

[18.17 (SD=6.80) vs. 11.12 (SD=7.22), t(df 104)=2.33, p=0.022, d=7.20]; higher among those 

who worried about their own pain medication use [16.62 (SD=7.30) vs. 10.81 (SD=7.11), 

t(104)=2.75, p=0.007, d=7.13]; higher among those where others had worried about their 

medication use [17.29 (SD=7.18) vs. 11.11 (SD=7.23), t(df 104)=2.19, p=0.031, d=7.22]; and 

higher among those who had made an emergency phone call or clinic visit [18.30 (SD=7.70) 

compared with 10.81 (SD=6.99), t(df 104)=3.20, p=0.002, d=7.05]. 

 

Bivariate associations with presence of severe dependence (LDQ score ≥ 20) 

Mean pain intensity was significantly higher among those with LDQ scores ≥20 than 

those with LDQ scores <20 after taking account of multiple tests [8.87 (SD=1.30, mean 

rank=79.9) vs. 7.16 (SD=1.64, mean rank=49.2), Mann-Whitney’s U=286.5, p<0.001]. The 

tests for being disabled by pain and several risk factors for pain medication misuse were 

significant in conventional terms (p<0.05) but not for the adjusted criterion (p<0.00185). 

The proportion of participants with LDQ scores ≥20 was higher among those disabled by 

pain than those not [20.9% (14/67) vs. 2.6% (1/39), Χ2(df 1)=6.82, p=0.009]. The proportions 

of participants with LDQ scores ≥20 were higher among those who felt addicted to pain 

medication [50% (3/6) vs. 12% (12/100), Χ2(df 1)=3.96, p=0.046]; higher among those who 

had borrowed pain medication [50% (3/6) vs. 12% (12/100), Χ2(df 1)=3.96, p=0.046]; and 

higher among those who had made an emergency phone call or clinic visit [40% (4/10) vs. 

11.5% (11/96), Χ(df 1)2=3.95, p=0.047].  

 

Multivariate analyses 

The correlations among all predictor variables (those with significant associations 

with either of the dependent variables) are given in Table 1. These show that the highest 

correlation among predictor variables was 0.50 (between pain intensity and being disabled 

by pain).   
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Table 1. Correlations among variables in the regression analyses. 

Predictor variables:             
1. Spinal pain intensity1 1.0            
2. Disabled by pain2 0.50*** 1.0           
3. Prescribed pain medication2 0.16 0.16 1.0          
4. Strong opioid2 0.33*** 0.27** 0.21* 1.0         

5. Anticonvulsant medication2 0.36*** 0.16 0.28** 0.34** 1.0        

6. Felt addicted to pain medication2 0.23* 0.19 0.09 0.14 0.06 1.0       

7. Used pain medication for other problems2 0.20* 0.18 0.13 -0.02 0.10 0.12 1.0      

8. Taken more medication than prescribed2 0.35*** 0.36*** 0.23* 0.24* 0.13 0.11 0.37*** 1.0     
9. Borrowed pain medication2 -0.10 0.02 0.09 0.04 -0.03 0.12 0.12 0.20* 1.0    
10. Worried about own use2 0.22* 0.17 0.04 0.05 -0.06 0.41*** 0.20* 0.20* 0.16 1.0   
11. Others worried about use2 0.21* 0.12 0.10 0.11 0.02 0.10 -0.08 0.25* 0.10 0.36*** 1.0  
12. Emergency phone call or clinic visit2 0.25* 0.11 0.12 0.18 0.08 -0.08 0.05 0.36*** 0.06 -0.02 0.04 1.0 

Dependent variables:             
13. Degree of pain medication dependence3 0.53*** 0.53*** 0.22* 0.29** 0.20* 0.27** 0.22* 0.43*** 0.22* 0.26** 0.21* 0.30** 
14. Presence of severe dependence4 0.35*** 0.25** 0.06 0.20* 0.18 0.25** 0.09 0.22* 0.25** 0.18 0.11 0.24* 

 1 2 3 4 5 6 7 8 9 10 11 12 

 
Notes to Table 1:  
1. 10-point rating scale 
2. Coded 0=no, 1=yes 
3. Dimensional LDQ score 
4. Coded 0=LDQ<20, 1= LDQ≥20 
Spearman’s rho was used for correlations between continuous variables (pain intensity and LDQ score). Point-biserial correlations were used for 
correlations between continuous and categorical variables.  Phi was used for correlations between categorical variables. 
* p <= .05; ** p <= .01; *** p <= .001 
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In the linear regression analysis, the F ratio for the final model was 20.80 (df 4, 101; 

p<0.001), indicating a good fit, and the Durbin-Watson statistic was 1.974, indicating 

independence of errors. The lowest Tolerance was 0.644 and the highest Variance Inflation 

Factor was 1.395, indicating no multicollinearity.  Table 2 shows the standardised regression 

coefficients for predictor variables included in the final model. Feeling disabled by pain, 

greater pain intensity, borrowing pain medication, and making an emergency phone call or 

clinic visit were all independently associated with pain medication dependence. Those 

factors accounted for just under half the variance in LDQ scores (final model R2=0.452, 

adjusted R2=0.430). Taking prescribed pain medication, taking strong opioids, taking 

anticonvulsive medication, feeling addicted to pain medication, using pain medication for 

other problems, taking more pain medication than prescribed, worrying about one’s own 

use of pain medication and others being worried about one’s use were not independently 

associated with dependence. 

 

Table 2. Associations with degree of pain medication dependence (dimensional LDQ score) 
 

 Predictor variable β p 

Disabled by spinal pain 0.355 <0.001 
Spinal pain intensity 0.313 <0.001 

Borrowed pain medication 0.209 0.006 

Emergency phone call or clinic visit 0.169 0.029 

 
Notes to Table 2: 
β=standardised regression coefficient. LDQ=Leeds Dependence Questionnaire. The table shows 
standardised regression coefficients for predictor variables included in the final model of linear 
regression analyses with dimensional LDQ score as the dependent variable. Predictor variables with 
significant bivariate associations with the dependent variable were added to the model using the 
stepwise method. The criteria for entry and removal were p<0.05 and p>0.10 respectively. Only 
predictor variables that were included in the final model are shown in the table. 

 

Table 3 shows the results of the binary logistic regression analyses. This showed that 

pain intensity and borrowing pain medication were the only factors that were 

independently associated with having LDQ scores of at least 20. Feeling disabled by spinal 

pain and making an emergency phone call or clinic visit were not independently predictive. 

The model correctly classified 84.9% of cases. Greater pain intensity more than doubled the 

odds of having an LDQ score of 20 or more for each 1-point increase in the 10-point rating 

scale and borrowing pain medication from someone else increased the odds by over 20 

times.  
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Table 3. Associations with presence of severe pain medication dependence (LDQ score ≥ 20) 
 

Predictor variable Odds ratio (95% CIs) df p 

Pain intensity 2.855 (1.562–5.219) 1 0.001 

Borrowed pain medication 20.579 (2.593–163.349) 1 0.004 

 
Notes to Table 3: 
LDQ=Leeds Dependence Questionnaire. CI=confidence interval. The table shows odds ratios for 
predictor variables included in the final model of logistic regression analyses with categorical LDQ 
score (< 20 versus ≥ 20) as the dependent variable. Predictor variables with significant bivariate 
associations with the dependent variable were added to the model using the forward conditional 
method. The criteria for entry and removal were p<0.05 and p>0.10 respectively. Only predictor 
variables that were included in the final model are shown in the table.  

 
 

Semi-structured interviews 

Interviews were conducted with six consenting participants: three with LDQ scores 

above or close to the 20-point cut-off and three with much lower scores. Information about 

the interview participants and results of the analysis of interview transcripts is given in 

Appendix B. To summarise very briefly, the thematic analysis resulted in two key themes: 1) 

reasons for pain medication and 2) concerns about pain medication. In the first, 

participants’ reasons for using pain medication included wanting to be more active and 

mobile, to reduce anxiety or depression, or to follow medical advice, but the most central 

and most important reason was pain. In the second theme, participants’ concerns about 

pain medication included concerns about opioids, reactions to overdoses, and preferences 

for alternative methods of pain control. One participant described an addiction to pain 

medication, having recognised the signs of addiction and taken action to change his use of 

pain medication. 

 

Discussion 

The mean LDQ score of 11.52 indicated that most participants had mild to moderate 

pain medication dependence. Fourteen percent of the sample had severe dependence. This 

is the first evidence to our knowledge about pain medication dependence measured with 

the LDQ among a clinical sample with chronic spinal pain. LDQ scores in the present sample 

were much higher than for people with chronic pain in the general population [21, 22] but 

much lower than for opiate users in treatment for addictions [20, 25]. They were very close 

to those in samples with chronic daily headache, where the mean LDQ score was 11.58 [26], 

and medication overuse headache, where the mean LDQ scores for two groups before 

treatment were 11.9 and 12.8 [27]. By comparison with rates of dependence assessed by 

clinical interview, the present rate of 14% with severe dependence is close to the 12.6% of 

chronic pain patients assessed to be currently dependent on analgesics [10] and fell 

between the 5% of chronic back pain patients assessed to have current analgesic abuse or 

dependence [11] and the 20% of spine surgery patients assessed as opioid dependent [12]. 

Greater pain intensity, being disabled by pain, borrowing pain medication, and 

having to make an emergency phone call or clinic visit were independently associated with 
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degree of pain medication dependence, and pain intensity and borrowing pain medication 

were independently associated with presence of severe dependence. The effects of pain 

intensity and disability are consistent with other research; pain intensity was associated 

with opioid dependency assessed by clinical interview among spine surgery patients [12] 

and disability was associated with severity of drug dependence assessed by questionnaire 

among people with chronic pain [13]. The fact that pain intensity and borrowing pain 

medication were independently predictive in both analyses suggests they are reliable 

influences on pain medication dependence. In the linear regression, the R2 value (0.452) 

indicated a medium-to-large effect. In the logistic regression, the odds of severe 

dependence more than doubled for each 1-point increase in the 10-point pain intensity 

rating scale and increased over 20-fold by having borrowed pain medication.  

Opioid pain medications and behaviours usually interpreted as medication misuse 

(such as taking more pain medication than prescribed) were not independently predictive of 

dependence, which seems to show that those behaviours are not useful indicators of 

dependence, at least among hospital patients being treated for chronic spinal pain. Taking 

more pain medication than prescribed had a significant bivariate association with degree of 

dependence but was not independently associated with dependence in the regression 

analyses. Differences between the results of the bivariate and multivariate analyses 

probably reflect differences between predictor variables in how independent of one 

another their associations with dependence were. For example, taking more medication 

that prescribed was significantly correlated with pain intensity, feeling disabled by pain, and 

making an emergency phone call or clinic visit. It seems likely therefore that taking more 

medication than prescribed was associated with degree of dependence because of its 

association with those factors, which was why it was not a significant predictor in the linear 

regression analysis. 

Post-hoc Sobel tests [28] of mediation effects using the SPSS macro provided by 

Preacher and Hayes [29] did show, in fact, that the effect of taking more pain medication 

than prescribed on degree of dependence was significantly mediated by pain intensity 

(Sobel=2.41, 95% CIs 0.84 to 3.98, p=0.0027) and feeling disabled by pain (Sobel=2.52, 95% 

CIs 0.92 to 4.11, p=0.0021) but not making an emergency phone call or clinic visit 

(Sobel=0.91, 95% CIs -0.29 to 2.11, p=0.14).  

The findings could be applied to help guide the identification of people who could 

benefit from interventions to avoid or reduce pain medication dependence. For example, 

asking patients whether they have ever borrowed pain medication from someone else, or 

had to make an emergency phone call or clinic visit because of their pain, could help to 

identify people at risk, as well as asking them about how intense and disabling they find 

their pain.  

The findings also suggest that treatments to reduce pain intensity and psycho-

educational interventions to reduce pain-related disability may be useful for addressing pain 

medication dependence in this patient population. Acceptance and commitment therapy 

(ACT) was used to reduce pain intensity among patients with chronic pain [30] and a self-

compassion intervention reduced pain medication use and dependence among people with 

chronic pain [31]. Mindfulness meditation has also been used to reduce pain and pain-

related drug use among people with chronic pain [32-35] Exercise has also been shown to 
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be effective in reducing pain among people with chronic pain [36, 37]. These types of 

intervention have been evaluated mainly among samples with chronic pain conditions 

generally, but not to our knowledge specifically with spinal pain patients. The present 

findings support the possibility of integrating such interventions into treatment programmes 

for spinal pain patients. 

More factors were independently predictive of the dimensional measure of 

dependence, which probably reflects the greater variability in the dimensional measure, 

including at lower levels of dependence.  However, the linear regression model accounted 

for under half (45.2%) of the variance in pain medication dependence, so factors not 

included in the present study might help to explain more variability in dependence. For 

example, one study showed that depressive symptoms and anxious and impulsive 

personality traits predicted pain medication misuse among people with spinal cord injuries 

[5].  

There was considerable convergence between the questionnaire and interview data, 

as the questionnaire data showed that pain intensity was a key influence on dependence 

and the interview participants described their use of pain medications predominantly in 

terms of their pain. The convergence reinforces the importance of experiences of pain in 

people’s use of pain medication.  

The study participants were all in current treatment and were mostly using 

prescribed pain medication, so the findings may not be representative of analgesic users in 

the general population who are less engaged with medical services, and they may also not 

be representative of people with other types of chronic pain. Other limitations include the 

fact that predictor and outcome variables were assessed cross-sectionally, so we cannot be 

sure of the direction of causation in observed associations, and the fact that all the 

information about participants’ medication use was self-reported. Future research could 

examine other factors that might help to explain more variance in dependence and could 

also examine pain medication dependence longitudinally to understand better the 

development of dependence. It is also possible or even likely that the effects of risk factors 

for pain medication dependence interact.  We did not test interaction effects in the present 

study because of the very large number of potential interactions, but interaction effects 

might be examined in future research.  

 

Conclusions 

More intense pain and borrowing pain medication were associated with both the 

degree of pain medication dependence and the presence of severe dependence, whereas 

use of opioid medications and behaviours usually interpreted as medication misuse did not 

predict dependence. Participants’ own descriptions gave insights into how their pain 

affected their pain medication use, including a description of pain medication addiction. 

 

Summary points 

• People with back or spinal pain are potentially at risk for developing dependence on pain 

medication, but there is mixed evidence about rates and risk factors. 

• In this study of 106 spinal outpatients, the Leeds Dependence Questionnaire (LDQ) was 

used to assess pain medication dependence. 
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• The degree of pain medication dependence was assessed dimensionally across the range 

of LDQ scores, and severe dependence was assessed categorically, by identifying 

participants with LDQ scores of 20 or more. 

• The mean LDQ score was 11.52 (SD 7.35) and 15/106 participants (14.2%) were severely 

dependent (LDQ ≥20).  

• Multiple linear regression showed that being disabled by pain, pain intensity, borrowing 

pain medication, and emergency phone calls or clinic visits were all independently 

associated with degree of pain medication dependence, whereas logistic regression 

showed that only pain intensity and borrowing pain medication were independently 

associated with severe pain medication dependence.  

• Conventionally accepted risk factors for addictive pain medication use, such as taking 

opioid pain medication and taking more pain medication than prescribed, were not 

independently associated with pain medication dependence. 

• Interview participants described how pain influenced their medication use, including a 

description of addiction to pain medication.  

• The findings suggest that treatments to reduce pain intensity and psycho-educational 

interventions to reduce pain-related disability may help to reduce risk of pain 

medication dependence among this patient population. 
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Appendix A. Table A1. Study variables and results of tests of associations with degree of pain medication dependence and presence of severe pain 

medication dependence 

 
Variable Sample 

descriptive 
Associations with degree of dependence1 Associations with presence of severe dependence2 

Continuous measures Mean (SD) Spearman’s rho p Mean (SD) U3 p 

 LDQ<20 LDQ≥20   

Age 56.57 (14.74) 0.162 0.097 56.36 (14.71) 57.80 (15.39) 634.0 0.66 

Spinal pain duration (months) 85.55 (109.12) 0.212 0.031 83.52 (111.83) 98.57 (92.23) 525.0 0.32 

Spinal pain intensity 7.41 (1.70) 0.529 <0.001 7.16 (1.64) 8.87 (1.30) 286.5 <0.001 

LDQ score 11.52 (7.35)                                               - - - - - - 

  
Binary measures N (%) Mean (SD) dependence1 by group Proportions with severe 

dependence2 
Χ2 p 

  Female Male t p Female Male   

Male 36 (34%) 11.13 (7.31) 12.28 (7.49) 0.76 0.449 9/70 (12.9%)  6/36 (16.7%) 0.28  0.59 

  No Yes   No Yes   

Married/cohabiting 63 (59.4%) 11.51 (7.10) 11.52 (7.58) 0.01 0.993 6/43 (14.0%) 9/63 (14.3%) 0.00 0.96 

Disabled by pain 67 (63.2%) 6.41 (5.20) 14.49 (6.79) 6.42 <0.001 1/39 (2.6%) 14/67 (20.9%) 6.82 0.009 

Severely dependent2 15 (14.2%) - - -  - - -  

Types of pain medication  No Yes   No Yes   

Prescribed pain medication 94 (88.7%) 7.08 (5.95) 12.09 (7.35) 2.26 0.026 1/12 (8.3%) 14/94 (14.9%) 0.03 0.86 

OTC pain medication 66 (62.3%) 11.28 (7.51) 11.67 (7.31) 0.27 0.792 5/40 (12.5%) 10/66 (15.2%) 0.14 0.70 

Strong opioid 27 (25.5%) 10.27 (6.60) 15.19 (8.31) 3.12 0.002 8/79 (10.1%) 7/27 (25.9%) 2.94 0.09 

Weak opioid 42 (39.6%) 12.02 (7.70) 10.76 (6.81) 0.86 0.393 12/64 (18.8%) 3/42 (7.1%) 2.81 0.09 

NSAIDs 44 (41.5%) 12.56 (7.58) 10.05 (6.83) 1.76 0.082 10/62 (16.1%) 5/44 (11.4%) 0.48 0.49 

Anticonvulsant medication 41 (38.7%) 10.38 (6.81) 13.32 (7.90) 2.03 0.045 6/65 (9.2%) 9/41 (22.0%) 3.35 0.07 

Antidepressant medication 12 (11.3%) 11.51 (7.35) 11.58 (7.72) 0.03 0.974 13/94 (13.8%) 2/12 (16.7%) 0.00 1.00 

Antianxiety medication 3 (2.8%) 11.69 (7.35) 5.67 (5.51) 1.41 0.163 15/103 (14.6%) 0/3 (0.0%) 0.00 1.00 

Acetaminophen/paracetamol 61 (57.5%) 10.60 (7.32) 12.20 (7.37) 1.11 0.271 5/45 (11.1%) 10/61 (16.4%) 0.60 0.44 

Risk behaviours for medication misuse  No Yes t p No Yes Χ2 p 

Felt addicted to pain medication 6 (5.7%) 11.04 (7.05) 19.50 (8.36) 2.83 0.006 12/100 (12.0%) 3/6 (50.0%) 3.96 0.046 

Used pain medication for other problems 45 (42.5%) 10.13 (7.34) 13.40 (7.02) 2.31 0.023 7/61 (11.5%) 8/45 (17.8%) 0.85 0.36 

Saved up unused pain medications 37 (34.9%) 10.87 (7.36) 12.73 (7.28) 1.25 0.216 9/69 (13.0%) 6/37 (16.2%) 0.20 0.66 

Lost pain medications 6 (5.7%) 11.48 (7.26) 12.17 (9.50) 0.22 0.825 14/100 (14.0%) 1/6 (16.7%) 0.00 1.00 
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Been taken off pain medications 10 (9.4%) 11.72 (7.48) 9.60 (6.00) 0.87 0.388 14/96 (14.6%) 1/10 (10.0%) 0.00 1.00 

Used another prescriber 18 (17.0%) 11.19 (7.31) 13.11 (7.55) 1.01 0.316 12/88 (13.6%) 3/18 (16.7%) 0.00 1.00 

Taken differently from how prescribed 14 (13.2%) 11.02 (7.19) 14.79 (7.87) 1.80 0.074 11/92 (12.0%) 4/14 (28.6%) 1.56 0.21 

Taken more medication than prescribed 31 (29.2%) 9.48 (7.08) 16.45 (5.48) 4.90 <0.001 7/75 (9.3%) 8/31 (25.8%) 3.64 0.06 

Borrowed pain medication 6 (5.7%) 11.12 (7.22) 18.17 (6.80) 2.33 0.022 12/100 (12.0%) 3/6 (50.0%) 3.96 0.046 

Worried about own use 13 (12.3%) 10.81 (7.11) 16.62 (7.30) 2.75 0.007 11/93 (11.8%) 4/13 (30.8%) 1.99 0.16 

Others worried about use 7 (6.6%) 11.11 (7.23) 17.29 (7.18) 2.19 0.031 13/99 (13.1%) 2/7 (28.6%) 0.33 0.57 

Emergency phone call or clinic visit 10 (9.4%) 10.81 (6.99) 18.30 (7.70) 3.20 0.002 11/96 (11.5%) 4/10 (40.0%) 3.95 0.047 

 
Notes to Table A1: 

1. Dimensional LDQ scores. 
2. LDQ scores ≥20. 
3. Mann-Witney’s U statistic. 
LDQ=Leeds dependence questionnaire; NSAID= non-steroidal anti-inflammatory drugs. 
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Appendix B. Semi-structured interviews 
 

Interview participants 

Interviews were conducted with six consenting participants including three with LDQ scores 
above or close to the 20-point cut-off and three with much lower scores (see Table B1).  

 
Table B1. Interview participants 

Pseudonym Age Gender Occupational 
sector 

Analgesics used LDQ 
score 

Angela 52 Female Healthcare Gabapentin, pregabalin, 
ibuprofen, paracetamol, 
paroxetine 

20 

Janet 54 Female Healthcare Naproxen, gabapentin, 
paracetamol, 
omeprazole, ibuprofen 
gel 

21 

John 72 Male Engineering 
(retired) 

Codeine, paracetamol 18 

Brenda 72 Female Retired Naproxen, co-codamol 7 
Glyn 46 Male Engineering Gabapentin, 

Paracetamol, ibuprofen, 
codeine, oxycodone, 
tramadol 

9 

Audrey 45 Female Education Morphine, codeine, 
naproxen 

7 

Note: Some personal details have been changed to protect participants’ anonymity. 
LDQ=Leeds Dependence Questionnaire. 
 

Analysis of interview data 

The thematic analysis resulted in two key themes: 1) reasons for pain medication and 2) 
concerns about pain medication. These are presented briefly below. A fuller set of the 
relevant interview responses is given in Table B2 below. 
 
The first theme concerned participants’ reasons for using pain medication. These included 
wanting to be more active and mobile, to reduce anxiety or depression, or to follow medical 
advice, but the most central, common and important reason was pain: 

 
“I just wanted to get rid of the pain, that’s all I wanted” (Angela) 
“As soon as the pain comes then I’m taking naproxen, they’ve given me a stronger 
one, so I just take that. And if not, then codeine” (Audrey) 

 
The second theme captured participants’ concerns about pain medication. This included 
concerns about opioids, reactions to overdoses, and preferences for alternative methods of 
pain control: 
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“They mentioned the opioid ones, and I really don’t want to start taking them if I can 
help it, not yet anyway” (Brenda) 
 
“I took the whole packet of ibuprofen and paracetamol to be honest. And then since 
that day I haven’t touched ibuprofen or paracetamol … that was when it really got to 
me, and I thought I can’t take this anymore” (Audrey) 
 
“I was using gabapentin 1500mg a day and now I’m down to 5 since the 
acupuncture” (Janet) 

 
One participant described an addiction to pain medication, and that person had recognised 
the signs of addiction and taken action to change his use of pain medication: 

 
“It would get to three and a half hours [after taking the last dose of pain medication] 
and I’d start sweating … when it got to the four hours, if I didn’t take it on the four 
hours I’d really, really sweat. The pain would come back, I’d start shaking, it felt like 
my blood sugar had gone low if you know what I mean. And then I’d take one, and it 
made me feel alright, and that’s sort of what made me realise ‘hang on a minute, 
there’s something going on here” (Glyn) 

 
“… the oxycodone was a brilliant drug for blocking the pain, but it was very 
addictive… Within about two months of me being on it I was addicted so, I mean I 
knew the symptoms of addiction so I went to the doctor and he weaned me off them 
and got me on something else. That’s when I went on the gabapentin” (Glyn) 

 
Discussion of interview data 

Three of the interviewees had LDQ scores above or close to the cut-off for severe 
dependence but the description of pain medication addiction was given by a person with an 
LDQ score indicating only mild dependence. This may be because most people taking 
prescribed pain medication tend not to perceive or describe their use of pain medication in 
terms of addiction, and because addictive patterns of medication use change over time as 
people monitor their use and make changes in response to patterns that cause concern. The 
full description of addiction given by ‘Glyn’ could potentially be translated into useful 
patient education material to promote greater recognition of symptoms of addiction to pain 
medication and greater recognition of the value of taking prompt action in response. 
 

Table B2. Participants’ descriptions of experiences of analgesic use (pseudonyms are used 
and some personal details have been changed to protect interview participants’ 
anonymity) 

1. Factors that influence use of pain medication 

1.1 Pain 

When asked about the factors that influenced their use of pain medication, participants 
all referred to their pain as the main or only factor: 

“I just wanted to get rid of the pain, that’s all I wanted. All I wanted to be able to 
do was things normally that anybody else can do, without either dropping things 
or being in pain. And it’s, because it does burn and get excruciating at times but it 
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constantly aches, I mean it makes you, it gets you down in the end doesn’t it […] I 
just want someone to take the pain away.” (Angela) 
 
“As soon as the pain comes then I’m taking naproxen, they’ve given me a stronger 
one, so I just take that. And if not, then codeine.” (Audrey) 

 
This included participants’ descriptions of their reasons for increases or decreases in their 
analgesic use: 

“But that [taking pregabalin] started on just 75mg at night and it got to a stage 
where it didn’t touch it [the pain]. And I just, I didn’t know what to do with myself, 
so GP then said try increasing it morning and night, and said I could go up to three 
a day but I tried not to because I feel like having that one just in case things get 
any worse means I have something to rely on.” (Angela) 

1.2 Physical activity/mobility 

“At the moment I’ve increased the paracetamol and naproxen whilst I was on 
holiday because I wanted to walk more.” (Janet) 
 
“Yeah. I carried on, and like I said that was probably the best painkiller I was on 
because I could carry on working.” (Glyn) 

1.3 Anxiety and distress 
Several participants described taking medication for psychological symptoms other than 
pain: 

“I take sertraline for anxiety and depression, I haven’t had any symptoms really for 
the last year but I feel better taking it and I don’t want to risk stopping.” (Janet) 

 
Several participants described ways that pain and psychological symptoms like depression 
and anxiety influenced one another:  

“Yes, it makes me more worried about things that are in themselves slightly 
anxiety-related. You know what I mean? If I’m in pain it’s harder to deal with the 
anxiety.” (Janet) 

1.4 Decision making about pain medication 

Others described how they valued being able to have their pain and medication needs 
reassessed: 

“I suppose as I said if the time came for me to go onto something a lot stronger 
and have the whole thing reassessed, but currently I don’t feel as if I need to see 
anyone to get that checked and sorted.” (Brenda) 
 
“What the doctor agreed to do as I was coming off the oxy-codeine if they built up 
the gabapentin, if I was on a lower dose of gabapentin and reducing the dose of 
the oxy-codeine at the same time, then as the oxy-codeine went lower the 
gabapentin went up.” (Glyn) 
 
“The doctor/GP was very good, knew the situation, and obviously being self-
employed I was still working, so he knew that I had to have some pain relief. I 
couldn’t just go cold-turkey and then wait again. And seeing the scan of the disc, 
which was quite badly trapping the spinal cord at that time.” (Glyn) 
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2. Concerns about pain medication 

2.1 Avoiding opioids 

Several participants described reasons for reducing or stopping pain medication: 
“I don’t look for them, and I did stop taking the naproxen of my own choice for a 
while, because I thought I’ve been taking these for so long and I left them for 
maybe two months, three months, about two years ago […] they said if you felt 
alright that’s your decision but they said we are looking at a stage where we might 
have to up the painkillers. And they mentioned the opioid ones, and I really don’t 
want to start taking them if I can help it, not yet anyway. And I don’t need them at 
the minute.” (Brenda) 

2.2 Health 

“I did stop taking the naproxen of my own choice for a while, because I thought 
I’ve been taking these for so long and I left them for maybe two months, three 
months, about two years ago. So I dropped it down and then left them off 
completely. For a while I just thought maybe my stomach needed a breather from 
me taking them.” (Brenda) 
 
“Well sometimes I get sick and tired of them, you know … because I’m on anti-
depressants as well so sometimes it’s just annoying, it makes me fed up and I just 
don’t take anything at all. I just cope with the pain. And then obviously when I 
need it, I just take it.” (Audrey) 

2.3 Reactions to overdoses 

The reasons participants gave for reducing or stopping pain medication included a 
reaction to taking an overdose of pain medication: 

“Well it’s been about… three years, and that’s when I suffered from a really bad 
back problem and I did take an overdose of it. Ibuprofen and paracetamol, that 
was when it really got to me, and I thought I can’t take this anymore.” (Audrey) 

 
“Yeah, I took the whole packet of ibuprofen and paracetamol to be honest. And 
then since that day I haven’t touched ibuprofen or paracetamol. And I used to 
carry them around with me all the time, but now I don’t. I have naproxen and 
codeine and all that in my handbag, and when I need it, I just take it but I don’t 
have paracetamol or ibuprofen in my handbag anymore. My daughter’s taken it 
out.” (Audrey) 

2.4 Fear of being without painkillers 

Participants also described feelings of anxiety about having their pain medication reduced 
or withdrawn: 

“That was a big concern yes, that they could just easily reduce the painkillers and I 
could have gone, maybe a couple of weeks without painkillers. I don’t think I’d 
have got through that.” (Glyn) 
 
“I read up about them and found that if you stopped relatively quick you could 
have a heart attack. So, I was worried about that, worried about weaning it off fast 
and also worried about the pain, because at that stage when I was on oxy-codeine 
I couldn’t bear not having any painkillers sort of every four hours.” (Glyn) 
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“You just – it’s hard to explain, because the pain was so intense at that stage, it 
was, the feeling in your head is that if you go to the doctors and they say they 
have to stop your painkillers, then what am I going to do, how am I going to live 
through the next day, live through the next night?” (Glyn) 

2.5 Experience of addiction 

Only one participant described being addicted to pain medication: 
“I was addicted to oxycodone so they brought me off that and put me up on, I 
think it was gabapentin, 300mg, at the same time. Because I was getting really bad 
shakes and sweats, once they started tailing off, so I was sweating to the extreme, 
I was sick and shaking. Yeah, the oxycodone was a brilliant drug for blocking the 
pain, but it was very addictive… Within about two months of me being on it I was 
addicted so, I mean I knew the symptoms of addiction so I went to the doctor and 
he weaned me off them and got me on something else. That’s when I went on the 
gabapentin.” (Glyn) 
 
“I was getting serious withdrawal symptoms within that time period. I mean, I was 
taking a heavy, heavy dose – the maximum dose – but you know the pain levels 
started to get to the point where I could feel the pain coming back on, but the 
sweats were just… the night sweats, in bed, the wife had to change the bed in the 
middle of the night it was that bad. But they were relatively good at blocking the 
pain.” (Glyn) 
 
“it would get to three and a half hours [after taking the last does of pain 
medication] and I’d start sweating and I’d start … I’d start sweating, and when it 
got to the four hours, if I didn’t take it on the four hours I’d really, really sweat. 
The pain would come back, I’d start shaking, it felt like my blood sugar had gone 
low if you know what I mean. And then I’d take one, and it made me feel alright, 
and that’s sort of what made me realise ‘hang on a minute, there’s something 
going on here’.” (Glyn) 

2.6 Alternatives to pain medication 

Asked about how they saw the future for their spinal pain, or what they would like to 
change about their pain control, several participants referred to the possibility of a 
decisive intervention to reduce or remove their pain …  

“I’m thinking perhaps they [the pain clinic] will do something that will take the 
pain away. I mean that’s all we’re waiting for, somebody to give me something to 
get rid of the pain so I can go back to work and do normal things and be normal.” 
(Angela) 

 
One participant described the impact that surgery had made to his pain: 

“Oh yeah surgery’s made a massive difference. I mean, I’ve still got back pain and 
I’ve lost some nerves in my legs and that but, you know, I can walk now – let’s put 
it that way. I couldn’t walk before.” (Glyn) 
 

Several participants described positive experiences with non-pharmacological pain 
control: 

“I’ve got one more session of a six-session course of acupuncture, and that has 
helped a lot with pain though not with function. So, for example, before I was 
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using gabapentin 1500mg a day and now I’m down to 5 since the acupuncture.” 
(Janet) 
 
“I need to use the sort of CBT-type reframing ‘I have this but I’m going to react in 
this way, this takes me to this place’ rather than ‘I’m going to wallow in self-pity’ 
or ‘I’m going to allow myself to catastrophise’ or, you know whatever. So, say 
those techniques help and I use those more than I use the painkillers.” (Janet) 

 

  

 


