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ABSTRACT
Objective: To examine, in the light of the association
between urban environment and poor mental health,
whether urbanisation and neighbourhood deprivation
are associated with analgesic escalation in chronic
pharmacological pain treatment and whether
escalation is associated with prescriptions of
psychotropic medication.

Design: Longitudinal analysis of a population-based
routine dispensing database in the Netherlands.

Setting: Representative sample of pharmacies,
covering 73% of the Dutch nationwide medication
consumption in the primary care and hospital
outpatient settings.

Participants: 449 410 patients aged 15e85 years
were included, of whom 166 374 were in the Starter
group and 283 036 in the Continuation group of
chronic analgesic treatment.

Main outcome measure: Escalation of analgesics
(ie, change to a higher level of analgesic potency,
classified across five levels) in association with
urbanisation (five levels) and dichotomous
neighbourhood deprivation was analysed over a
6-month observation period.

Methods: Ordered logistic multivariate model
evaluating analgesic treatment.

Results: In both Starter and Continuation groups,
escalation was positively associated with urbanisation
in a doseeresponse fashion (Starter group: OR
(urbanisation level 1 compared with level 5): 1.24,
95% CI 1.18 to 1.30; Continuation group: OR 1.18,
95% CI 1.14 to 1.23). An additional association was
apparent with neighbourhood deprivation (Starter
group: OR 1.07, 95% CI 1.02 to 1.11; Continuation
group: OR 1.04, 95% CI 1.01 to 1.08). Use of somatic
and particularly psychotropic co-medication was
associated with escalation in both groups.

Conclusions: Escalation of chronic analgesic
treatment is associated with urban and deprived
environments and occurs in a context of adding
psychotropic medication prescriptions. These findings
suggest that pain outcomes and mental health
outcomes share factors that increase risk and remedy
suffering.

INTRODUCTION
The validity of the well-known epidemiolog-
ical association between urban environment
and mental health1e3 is supported by work
showing that urban living is associated with
increased amygdala activity,4 a key region in
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ARTICLE SUMMARY

Article focus
- We examined the hypothesis that chronic

pharmacological pain treatment of hospital
outpatients and patients in primary care would
show escalation of analgesics in association with
level of urbanisation and neighbourhood index of
deprivation.

- It was predicted that the highest levels of
urbanisation and neighbourhood deprivation
would be associated with escalation of analgesic
treatment to more potent pain medication (eg,
tramadol, morphine, methadone, etc).

- Furthermore, we examined the hypothesis that
prescriptions of psychotropic medication (eg,
antidepressants, antipsychotics, mood stabil-
isers, etc) would be associated with escalation
of analgesics in patients prescribed chronic
analgesic treatment.
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the regulation of stress, affective experience and pain.5 6

Pain is the natural comorbid mental experience of
somatic conditions.7 8 In turn, pain is strongly influ-
enced by comorbid common mental disorders particu-
larly affective disorders.9 10 Given evidence of urban
impact on risk for common mental disorders,11

including psychiatric medication prescriptions,12 we

hypothesised that pain outcomes, indexed through
prescriptions, would be poorer in urban environments
and disadvantaged urban neighbourhoods. Pain
outcomes were examined at the level of primary care
and specialist outpatient care and defined in two ways:
(1) escalation of analgesic treatment (ie, prescription
of more potent analgesics) and (2) co-prescription
of psychotropic medication in addition to analgesic
treatment.

OBJECTIVE
We examined the hypothesis that chronic pharmaco-
logical pain treatment of hospital outpatients and
patients in primary care would show escalation of anal-
gesics in association with the level of urbanisation and
neighbourhood index of deprivation. It was predicted
that the highest levels of urbanisation and neighbour-
hood deprivation would be associated with escalation of
analgesic treatment to more potent pain medication (eg,
tramadol, morphine, methadone, etc). Furthermore, we
examined the hypothesis that prescriptions of psycho-
tropic medication (eg, antidepressants, antipsychotics,
mood stabilisers, etc) would be associated with escalation
or de-escalation of analgesics in patients prescribed
chronic analgesic treatment. Study hypotheses were
specified before inspection of the data.

METHODS
Data collection
The investigation was carried out by analysing records
pertaining to Dutch routine general practice and
hospital outpatient treatment settings. Data were
obtained from the IMS Health’s longitudinal prescrip-
tion database (Lifelink, affiliate Capelle ad IJssel, the
Netherlands).13 This data source consists of anonymous
longitudinal prescription records from a representative
sample of pharmacies and dispensing general practi-
tioners, covering 73% of the Dutch nationwide medi-
cation consumption of outpatients and primary care
patients. The computerised medication-dispensing histories
contain data regarding dispensed medications, type of
prescriber, dispensing date, dispensed amount of
medication, prescribed dosage and length of prescrip-
tion. Data for each patient were anonymously and
independently sampled without linkage of prescrip-
tions to the same patient across pharmacies because
patients in the Netherlands are usually loyal to a single
pharmacy.14 Furthermore, research from the Dutch
Foundation for Pharmaceutical Statistics (SFK)
revealed that in the Netherlands, almost all patients
make use of a pharmacy located in their area of living.
Eighty-two per cent of patients are living in a radius of
3 km from their pharmacy.15 Potential bias caused by
patients getting hospitalised, moving to another
address or dying was minimised by studying chronic
pharmacological pain treatment because there were
dispensing records for these patients during the whole
study period.

ARTICLE SUMMARY

Key messages
- Escalation of chronic analgesic treatment in persistent pain

states is associated with urban environments and deprived
neighbourhoods and occurs in a context of increased levels of
psychotropic medication prescribing, suggesting that persis-
tent pain outcomes are associated with area influences
affecting mental health.

- Broadening the pain agenda to an understanding which
includes mental health perspectives will enhance under-
standing of central pain sensitisation and could minimise
negative classical pain treatment outcomes, for instance failed
back surgery or negative opioid-associated consequences,
especially in patients with undetected mental disorders.

- From a public health and clinical perspective, a more effective
treatment of persistent pain, including treatment of psychiatric
comorbidity, may save costs. A new focus in populations with
persistent pain states on early recognition and treatment of
mental health problems may be cost-effective and also
represents an area of unmet clinical need.

Strengths and limitations of this study
- We have been able to use a large general practiceerelated

dispensing data set to examine contextual influences on pain
medication escalation. To our knowledge, this is the first study
that revealed clear associations of persistent pain outcomes
with urban environments in a context of psychotropic
medication prescriptions. The results clearly echo findings of
unconfounded higher rates of poor mental health in areas of
higher levels of urbanisation and greater neighbourhood
deprivation and emphasise the need to recognise mental
health conditions in persistent pain states.

- The results of the current study should be seen in the light of
several limitations. The use of routine data rather than
a targeted data collection could have caused more random
error resulting in type II error. Unidentified confounding may
have played a role, as randomisation was not possible and pre-
design and post-design are sensitive to effects of unmeasured
changes affecting outcome measures over time. Another
limitation is the lack of outcomes other than urbanisation,
psychotropic medication or somatic co-medication. For
instance, there were no estimates regarding care consumption
or illness-related sick leave. Changes in patient-related
outcomes like illness severity, global functioning, quality of
life and treatment satisfaction should also form part of
prospective evaluations. The type of data used is subject to
the possibility of ecological fallacy: people whose pharmacy is
in a deprived or urban neighbourhood do not necessarily
experience that level of deprivation or urbanicity. Furthermore,
this study only collected data over a 12-month period. Affect
and pain monitoring deserves longer evaluation. Finally, due to
the study design, associations do not allow for causal
inference.
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Patient groups
Patient selection started with the identification of
chronic users of analgesic medication during a 6-month
prescription period (hereafter: observation period).
Chronic use was defined as in receipt of analgesic
pharmacotherapy during at least two distinct moments
covering an interval of at least 2 months. In order to
track medication for other therapeutic indications (ie,
psychotropic medication and pharmacotreatment for
somatic disorders), patients were observed for a period
of 6 months prior to initiation of analgesic treatment.
Next, the cohort with chronic use of analgesics was
divided into two groups. Starters were defined as patients
who had not received any analgesics during the 6-month
period prior to the observation period (hereafter: Starter
group). Patients who continued with pain medication that
was already prescribed in the 6 months before the
observation period formed the second group (hereafter:
Continuation group). The latter group consisted of all
patients who had already received analgesics in the first
month of the 6-month period prior to the observation
period in order to define chronic analgesic treatment
before observation. All data captured a calendar period
from May 2008 to September 2009 (figure 1).
Data were obtained from the LRx database from

months 1e12 as depicted in figure 1. Use of other
medications (eg, psychotropic medication and medica-
tion for a broad spectrum of somatic conditions) was
collected for all patients as well, covering the period of
12 months, consisting of (1) the pre-observation period
(months 1e6) and (2) the observation period (months
7e12).

Escalation of pharmacological pain treatment
All individual prescriptions of analgesics were observed
for each patient in both the Starter and the Continua-
tion groups during the observation period and during
the 6 months prior to the observation period. At each
dispensing date, analgesics were classified a priori in five
levels in order of analgesic potency (figure 2). Five
escalation levels were provided, based on a minor

adaptation of the three-step WHO analgesic ladder.16

Levels 5 and 4 are identical to WHO steps 3 (strong
opioids) and 2 (weak opioids), respectively. WHO step 1
(non-opioid analgesics) was refined in order to
enable further and clinically relevant differentiation
between non-opioid analgesics (level 1: paracetamol,
level 2: prostaglandin inhibitors and level 3: anti-
convulsants).16e20 Furthermore, anti-epileptics were
divided in anticonvulsants predominantly prescribed in
pain conditions (level 3a: gabapentin and pregabalin)
and anticonvulsants with best evidence for epilepsy
treatment (level 3b: carbamazepine, valproic acid and
lamotrigine).19e21 In order to avoid prescription for
indications of mood stabilisation or epilepsy, the latter
group was classified at level 3b only if prescribed in
combination with analgesic medication at level 1 or 2 (ie,
pain indication) (figure 2).
Confirmation of escalation was based on the compar-

ison of analgesic potency at the first dispensing day and
the last dispensing day within the observation period.
The comparison of the first and the last prescription of

analgesics resulted in the following categories of anal-
gesic escalation: neutral (ie, no change of analgesic
potency), escalation in analgesic treatment (ie, change
to a higher level of analgesic potency) or de-escalation in
pharmacological pain treatment (ie, change to a lower
level of analgesic potency) (table 1).
If patients received several analgesics on the same day,

both the highest and the second highest level of anal-
gesic potency were included in the analyses in order to
define escalation categories (eg, a change from level 5
plus level 2 to level 5 plus level 3 indicating that escala-
tion had occurred).

Determinants of escalation in analgesic treatment
Three groups of variables hypothesised to act as media-
tors or confounders were included in the analyses. The
first group were patient characteristics such as sex

Figure 1 Starter group and Continuation group of chronic
analgesic treatment. Schedule of prescriptions (Rx) in the
Starter group (top) and the Continuation group (bottom) of
chronic analgesic treatment covering a 12-month period.
Months 7e12 are the observation period; months 1e6 are the
pre-observation period. Patients in the Continuation group
received the first prescription of analgesics in month 1 of the
pre-observation period; there was no follow-up whether
analgesics were continued over the entire 6-month interval
prior to the observation period. The Starter group did not use
any analgesics during the 6-month interval prior to the
observation period.

Level  1
Paracetamol

Level  2
Prostaglandin 
inhibitors

Level 4
Weak opioids (c)

Level 5
Strong opioids (d)

Level  3
Anti-epileptics
(a,b)

STEP 1 (non-opioid analgesics)

STEP 2

STEP 3

Figure 2 Five levels of analgesic potency, modified from the
WHO analgesic ladder.16 Level 1 (ie, lowest potency) to level 5
(ie, highest potency). (a) Gabapentin and pregabalin in the
absence of other anti-epileptic drugs. (b) Carbamazepine,
valproic acid and lamotrigine in combination with medication at
level 1 or 2. (c) Tramadol and codeine. (d) Methadone,
oxycodone, hydromorphone, morphine, buprenorphine,
fentanyl, sufentanil and pethidine.
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(0¼male, 1¼female), age (in years) and the location of
patient’s pharmacy (defined by postal code). The latter
variable defined the level of urbanisation following the
definition of the Dutch Central Bureau of Statistics
(CBS). Conform previous work, and in line with the
classification developed by CBS, level of urbanisation was
defined as the number of addresses relative to area
surface.22 Level 1 (ie, highest level of urbanisation)
consists of more than 2500 addresses/km2 (level
2¼1500e2500 addresses/km2, level 3¼1000e1500
addresses/km2, level 4¼500e1000 addresses/km2).
Level 5 (ie, rural environment) consists of <500
addresses/km2, described in more detail elsewhere.23

Moreover, neighbourhood deprivation was defined
dichotomously (0¼ no, 1¼ yes). The dichotomous
measure of neighbourhood deprivation was developed
by the Netherlands Institute of Research in Healthcare
(NIVEL) using socioeconomic indicators such as
unemployment rate, average income, population density
and ethnic variation. On the basis of empirical research
in the Netherlands, NIVEL’s neighbourhood depriva-
tion index (NDI) is calculated as follows: NDI ¼ ((ln
percentage unemployed people � 3.0236)/0.37 706) �
((ln average income � 2.8641)/0.14 441) + ((ln popu-
lation density � 7.0132)/1.06 699) + ((ln percentage
people of ‘non-western’ ethnicity)/1.11 147). NDIs were
expressed continuously by NIVEL from low to high.
Furthermore, NIVEL defined a dichotomous measure of
deprivation at a cut-off of 5.5% (ie, 885 000 people) in
order to assess trends in the proportion of the Dutch
population inhabiting an area with the highest NDI and
for use in epidemiological research.24 Healthcare
professionals receive higher levels of funding for their
services in these deprived areas.25 Neighbourhood
deprivation was associated with level of urbanisation:
86% of the sample living in deprived neighbourhoods
lived in an area with the highest level of urbanisation.

The other patients (14%) living in deprived neighbour-
hoods lived in an area with the second highest level of
urbanisation. The majority (76%) of those living in an
area of the highest level of urbanisation did not live in
a deprived neighbourhood (table 1).
Furthermore, psychotropic co-medication was classi-

fied into its different classes, and somatic co-medication
was similarly grouped in 10 classes (ACE inhibitors and
angiotensin II inhibitors; antidiabetics; b-blockers;
calcium antagonists; functional bowel drugs; laxatives;
migraine medication; respiratory medication; steroid
antiphlogistics; stomach protectors) (tables 1e3). In the
Starting group, occurrence of co-medication was time
coded at three levels according to the day of first
occurrence (ie, co-medication prescription before start
with analgesics at the same day or after start of analgesic
treatment) (table 3). In the Continuation group,
occurrence of co-medication was recorded dichoto-
mously (presence/absence) since it was impossible to
distinguish occurrence of co-medication as before or at
start of analgesic treatment (table 4).

Statistical analysis
First, we analysed the pattern of (de-) escalation in
analgesic treatment by means of an ordered logistic
multivariable regression model with adjusted ORs (and
95% CI) using SAS V.9.26 Statistical significance for the
model was defined at conventional a of 0.05. The
dependent variable in this model was the development
of a patient’s analgesic treatment (de-escalation, neutral,
escalation). Independent variables, entered simulta-
neously in the model, were demographic characteristics,
neighbourhood deprivation, and urbanisation, use of
psychotropic medication and use of somatic medication.
In the Starter group, we also included first occurrence of
co-medication. The modelling strategy was to build, first,
a fully saturated model (including all variables) in order

Table 1 Sample, stratified by urbanisation and neighbourhood deprivation

Type of patient
Urbanisation
level

Deprived neighbourhood % Within deprived
neighbourhoodNo (patients) No (%) Yes (patients) Yes (%)

Starter group 1 34 662 76.3 10 796 23.7 86.5
2 48 673 96.6 1689 3.4% 13.5
3 31 107 100.0 0 0.0 e
4 28 283 100.0 0 0.0 e
5 11 164 100.0 0 0.0 e
Total 153 889 92.5 12 485 7.5 100.0

Continuation group 1 59 714 76.2 18 644 23.8 85.5
2 81 406 96.3 3155 3.7 14.5
3 50 853 100.0 0 0 e
4 48 511 100.0 0 0 e
5 20 754 100.0 0 0 e
Total 261 237 92.3 21 799 7.7 100.0

Total patients 415 126 92.4 34 284 7.6

The sample is described in absolute numbers for the Starter and the Continuation groups, stratified by living in an urbanised area (levels 1e5)
and a dichotomous measure of neighbourhood deprivation. Furthermore, in the last column, tabulation is presented for living in a deprived
neighbourhood as a function of level of urbanisation (eg, in the Starter group, 86.5% of the sample living in deprived neighbourhoods lived in an
area with urbanisation level 1).

4 Leue C, Buijs S, Strik J, et al. BMJ Open 2012;2:e000731. doi:10.1136/bmjopen-2011-000731
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to avoid missing relevant information by leaving out non-
significant variables. Second, backward elimination was
carried out to find the best model fit.
Models for the Starter and Continuation groups were

run separately, given different sample selection criteria.
The ordered logistic multivariable regression model was
chosen above the multinomial model, as the latter does
not consider the natural order in our data regarding
development of chronic pain treatment, ranging from
de-escalation to neutral to escalation. Proportional
odds were assumed in the models of escalation and
de-escalation of analgesic treatment and analyses
inspected for violation of this assumption. Test on the
proportional odds assumption showed significance,
which gave us the confidence to use the ordered logistic
model. If a determinant was positively associated with
escalation of analgesics, absence of this variable was
associated negatively with escalation or positively with de-
escalation in analgesic treatment (and vice versa). This
offered advantage compared with separate models for
escalation and de-escalation (such as consistency of
model estimates) and avoided double use of patients
with a neutral development of analgesic treatment.

RESULTS
Overall, 449 410 patients were included, of which
166 374 were in the Starter group and 283 036 in the
Continuation group. The baseline characteristics of both
groups are shown in table 2.
About 7.6% of all escalating patients were residing in

a deprived neighbourhood, and approximately 27.6%
were living in an area of the highest level of urbanisation
(level 1) (table 2). The majority were women, and there
were more patients showing escalation (15.4%) than de-
escalation (11.3%) of analgesic treatment. The majority
of patients continued a neutral analgesic treatment
regime (73.3%) (table 2). Most of the patients were
treated at level 2 or level 4 of analgesic potency. Almost
all patients were using other medications, regardless of
the different categories in table 2 (84.5%). Around half
were using psychotropic medication (45.2%), most were
using somatic co-medication (78.1%) and more than
a third were using both (38.8%) (table 2).
The Starter group mainly initiated an analgesic at level

2 (70.9%) and level 4 (19.9), whereas only 2.6% directly
initiated at level 5. However, analgesic potency levels 4
and 5 increased up to 20.5% and 5.2%, respectively by
the time of the last prescription in the Starter group
(table 2).
In the Continuation group, patients already received

analgesics at a higher level of potency at inclusion
compared with the last observed level of medication
potency in the Starter group. Levels 4 and 5 were
observed in 35.6% at the start of the observation period,
increasing to 38.3% at the end of the observation period
(table 2).
Escalation of analgesic treatment was observed more

often in deprived neighbourhoods and in areas of the
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Table 3 Associations with escalation in pharmacological pain treatment for the Starter group of chronic analgesic treatment

Exposure Adjusted OR

95% CI

Lower Upper

Analgesics*
Level 1 58.23 53.60 63.27
Level 2 17.92 16.75 19.16
Level 3 4.66 4.23 5.14
Level 4 1.36 1.27 1.45
Level 5 Reference e e

Gender
Female 0.97 0.95 0.99
Male Reference 0.00 0.00

Age (years)
15e25 0.73 0.69 0.77
26e40 0.81 0.78 0.84
41e65 0.87 0.85 0.90
66e85 Reference e e

Urbanisationy
1 1.24 1.18 1.30
2 1.16 1.11 1.22
3 1.11 1.06 1.17
4 1.07 1.02 1.13
5 Reference e e

Deprived neighbourhood
Yes 1.07 1.02 1.11
No Reference e e

SNRI
Before start of analgesicsz 1.05 0.96 1.14
Same start date 1.28 0.97 1.69
After analgesics started 1.26 1.09 1.45
None Reference e e

SSRI
Before start of analgesics 0.97 0.92 1.02
Same start date 0.97 0.83 1.15
After analgesics started 1.07 0.97 1.18
None Reference e e

TCA
Before start of analgesics 1.23 1.15 1.32
Same start date 1.32 1.12 1.54
After analgesics started 2.19 2.03 2.36
None Reference e e

Other antidepressants
Before start of analgesics 1.03 0.93 1.15
Same start date 0.93 0.71 1.21
After analgesics started 1.22 1.06 1.42
None Reference e e

Antipsychotics
Before start of analgesics 0.92 0.85 1.01
Same start date 0.69 0.58 0.83
After analgesics started 2.42 2.18 2.67
None Reference e e

Mood stabilisers
Before start of analgesics 1.40 1.10 1.79
Same start date 0.91 0.43 1.89
After analgesics started 0.71 0.39 1.31
None Reference e e

Sedatives
Before start of analgesics 1.24 1.20 1.28
Same start date 1.25 1.18 1.33
After analgesics started 1.82 1.74 1.89

Continued
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highest levels of urbanisation (16.8% and 16.1% in the
Continuation group and 16.5% and 16.3% in the Starter
group, respectively) compared with rural areas (15.1%)
and non-deprived neighbourhoods (15.3.%) (table 2).
The proportion of patients with neutral development of
analgesic treatment was lower in deprived neighbour-
hoods and areas with the highest degree of urbanisation
compared with less densely populated areas (table 2).
In the Starter group, escalation was positively associ-

ated with lower level of first observed pain medication
(highest adjusted OR 58.23 at analgesic level 1, 95% CI
53.60 to 63.27; lowest OR 1.36 at analgesic level 4, 95%
CI 1.27 to 1.45; compared with reference level 5)
(table 3). Escalation was furthermore associated, in
a doseeresponse fashion, with level of urbanisation
(highest adjusted OR 1.24 at urbanisation level 1, 95%
CI 1.18 to 1.30; compared to reference level 5) (table 3).
Furthermore, a weak but additional association existed
between escalation and neighbourhood deprivation (OR
1.07, 95% CI 1.02 to 1.11) (table 3). Use of tricyclic
antidepressants (TCA), mood stabilisers (OR 1.40, 95%
CI 1.10 to 1.79), sedatives, cardiovascular medication
(OR 1.16, 95% CI 1.13 to 1.19) and medications for
other somatic conditions was associated with analgesics
escalation, when prescribed before start of analgesics
(table 3). Similarly, in the Starter group, escalation of
analgesic treatment was also associated with the use of
selective noradrenalineeserotonin reuptake inhibitors
(SNRI), sedatives (OR 1.82, 95% CI 1.74 to 1.89), TCA
(OR 2.19, 95% CI 2.03 to 2.36) and antipsychotics (OR
2.42, 95% CI 2.18 to 2.67) when prescribed after start of
analgesics (table 3). Negative associations with escalation
(ie, positive association with de-escalation) were
apparent for younger age, female sex and pharmaco-

logical migraine treatment. Furthermore, use of anti-
psychotics was negatively associated with escalation if
started simultaneously with analgesic treatment (OR 0.69,
95% CI 0.58 to 0.83) (table 3).
The use of selective serotonin reuptake inhibitors

(SSRI), before, at or after start of analgesic treatment
was not associated with escalation of analgesics in the
Starter group (table 3).
In the Starter group, the original fully saturated model

and the model after backward elimination revealed the
same variables associated significantly with escalation in
chronic pharmacological pain treatment (table 3).
In the Continuation group, escalation of analgesics

was positively associated with lowest levels of first
observed analgesics (highest adjusted OR 16.00 at anal-
gesic level 1, 95% CI 15.20 to 16.85; lowest OR 1.55 at
analgesic level 4, 95% CI 1.50 to 1.61; compared with
reference level 5) (table 4). Furthermore, escalation was
associated with level of urbanisation in a doseeresponse
fashion (highest adjusted OR 1.18 at level 1, 95% CI 1.14
to 1.23; compared with reference level 5) (table 4).
There was also an association between escalation and
deprived neighbourhoods, use of SSRI, SNRI, TCA, total
antipsychotics and sedatives (OR 1.31, 95% CI 1.29 to
1.34) as well as use of somatic co-medication (OR 1.12,
95% CI 1.10 to 1.14) (table 4). De-escalation was asso-
ciated with female sex, younger age, treatment of
migraine and use of second-generation antipsychotics
(OR 0.80, 95% CI 0.70 to 0.91) (table 4).
The saturated model showed that 22 of 29 variables

had significant associations. All these variables remained
significant in the backward elimination approach. One
additional variable displayed a significant association
after backward elimination: ‘TCA high dosage’.

Table 3 Continued

Exposure Adjusted OR

95% CI

Lower Upper

None Reference e e
Cardiovascular drugs

Before start of analgesics 1.16 1.13 1.19
Same start date 0.86 0.79 0.95
After analgesics started 1.35 1.26 1.45
None Reference e e

Other somatic drugs
Before start of analgesics 1.25 1.22 1.29
Same start date 1.11 1.07 1.15
After analgesics started 1.19 1.15 1.23
None Reference e e

Migraine medication
Before start of analgesics 0.83 0.77 0.89
Same start date 0.95 0.78 1.17
After analgesics started 0.91 0.81 1.02
None Reference e e

*Escalation ¼ change to a higher level of analgesic potency, level 5¼ highest level.
y1¼ highest level of urbanisation, 5¼ rural environment.
zStarting date of medication (before, at the same day or after start of analgesics).
TCA, tricyclic antidepressants; SNRI, selective noradrenalineeserotonin reuptake inhibitors; SSRI, selective serotonin reuptake inhibitors.
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The OR’s did not (16 variables) or only minimally (six
variables) differ between the fully saturatedmodel and the
backward elimination model. The only variable showing
a degree of difference was ‘TCA total’ (fully saturated
model: OR 1.19, 95% CI 1.06 to 1.32; backward elimina-
tion model: OR 1.33, 95% CI 1.29 to 1.36) (table 4).
Over time, the escalation process continues even

after the first 6 months of chronic analgesic treatment. In
the Starter group, opioid analgesics (level 4/5) were
dispensed in 29.8% of patients living in a deprived
neighbourhood. In contrast, 45.1% of patients in
deprived neighbourhoods used opioids in the Continua-

tion group, after 1 year of prescription. A similar but
attenuated development was seen at urbanisation level 1
and levels 2e5 (table 2).

DISCUSSION
Escalation of chronic analgesic treatment was observed
more often in urban areas and deprived neighbour-
hoods within urban areas, suggesting that pain outcomes
either are associated with individual characteristics that
are more prevalent in urban and deprived areas or
subject to contextual influences, like area-level stress or
social fragmentation, regardless of individual-level char-
acteristics. One individual-level variable that may explain
part of the association with urbanicity and deprivation is
socioeconomic status,27 28 which was not available for
inclusion in the model. Nevertheless, the fact that the
association with urbanicity remained with deprivation
adjusted for in the same model suggests that urban
effects may not be reducible entirely to individual-level
socioeconomic status. Furthermore, although neigh-
bourhood deprivation and urbanicity are correlated,
additional association of deprivation with escalation of
analgesics exists over and above urbanisation, indicating
that other parameters than population density are
involved too. However, the findings could also be
attributed to reverse causation, that is, patients with
worsening pain may move into more urban and deprived
neighbourhoods as a consequence of being disabled due
to ill health.
Regardless of the underlying mechanism, results

clearly echo findings of unconfounded higher rates of
poor mental health in areas of higher levels of urbani-
sation and greater neighbourhood deprivation11 29 and
suggest that the outcome of mental disorder comor-
bidity associated with somatic disorders may show similar
predictable variation. Functional pain syndromes and
psychiatric disorders show high levels of inter-
dependency,30e35 and psychiatric conditions enhance
severity of somatic symptoms.36 Thus, part of the mech-
anism underlying the association between pharmaco-
logical pain escalation and urban environment may be
explained by urbanisation increasing the risk for mental
ill health. This hypothesis is supported by the findings
that, as in both the Starter and the Continuation groups,
escalation of chronic analgesic treatment was associated
with urban environment and neighbourhood depriva-
tion and also with prescription of various psychotropic
medications prescribed in association. In general, the
positive association of escalating analgesic treatment
with psychotropic medication was as strong or even
stronger than the association with prescribed somatic
co-medication, with the exception of the observed
de-escalating effect, in the Continuation group, of
second-generation antipsychotics, which possess power-
ful analgesic properties.37 38 This is in accordance with
the literature, given the fact that psychiatric conditions
can enhance symptom severity in somatic patients,36

which sometimes may impact even more than the
somatic condition itself.39

Table 4 Associations with escalation in pharmacological
pain treatment for the Continuation group of chronic
analgesic treatment

Exposure
Adjusted
OR

95% CI

Lower Upper

Analgesics*
Level 1 16.00 15.20 16.85
Level 2 7.87 7.59 8.16
Level 3 3.14 3.00 3.28
Level 4 1.55 1.50 1.61
Level 5 Reference e e

Gender
Female 0.96 0.94 0.98
Male Reference e e

Age (years)
15e25 0.91 0.85 0.97
26e40 0.98 0.95 1.01
41e65 0.99 0.97 1.01
66e85 Reference e e

Urbanisationy
1 1.18 1.14 1.23
2 1.14 1.10 1.17
3 1.08 1.04 1.12
4 1.05 1.01 1.09
5 Reference e e

Deprived neighbourhood
Yes 1.04 1.01 1.08
No Reference e e

SNRI 1.19 1.02 1.40
SSRI 1.03 1.004 1.07
TCAz 1.19 1.06 1.32
Other antidepressants 1.08 1.03 1.14
Antipsychotics

Total 1.24 1.08 1.43
1st generation 1.01 0.88 1.15
2nd generation 0.80 0.70 0.91

Mood stabilisers 0.97 0.85 1.10
Sedatives 1.31 1.29 1.34
Migraine 0.95 0.91 0.99
Cardiovascular drugs 1.12 1.10 1.14
Other somatic drug classes 1.12 1.10 1.14

*Escalation ¼ change to a higher level of analgesic potency, level
5¼ highest level.
y1¼ highest level of urbanisation, 5¼ rural environment.
zTCA total (fully saturated model: OR 1.19, 95% CI 1.06 to 1.32;
backward elimination model: OR 1.33, 95% CI 1.29 to 1.36).
TCA, tricyclic antidepressants; SNRI, selective
noradrenalineeserotonin reuptake inhibitors; SSRI, selective
serotonin reuptake inhibitors.
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Although the absolute difference between analgesic
escalation in the urban versus less urban environment
was small, this difference may be relevant from a public
health perspective, given the high rate of painful
conditions in the general population. Furthermore,
prevention of persistent pain states is relevant with
regard to costs.40 Given the well-known increase of
healthcare costs in complex patients with frequent
utilisation of healthcare, with or without psychiatric
comorbidity, only a small number of patients is required
to cause relevant clinical cost changes.41 A more effective
treatment of persistent pain, including treatment of
psychiatric comorbidity, may have a cost-saving effect.
Targeting populations with painful conditions for early
recognition and treatment of mental health problems
may be cost-effective from a public health perspective
and also represents an area of considerable unmet clin-
ical need since opioid escalation is an inflationary
development in the treatment of painful conditions.42 43

Moreover, broadening the pain agenda to a better
understanding of associated mental health problems
could minimise failed surgery outcomes, for example, in
patients with undetected mental disorders. For instance,
new surgical procedures were found to be more
common in chronic back pain patients with post-
traumatic stress disorder compared with chronic back
pain patients without post-traumatic stress disorder.44

Similarly, depression was demonstrated in 47.4% of
patients with low back pain who had no surgery, in 50%
of those with one surgical procedure and in 62.5% of
those who had undergone surgery more than once.45

Influencing central pain sensitisation by providing
adequate antidepressant treatment in depressive
conditions may help prevent surgical escalation.
ORs for escalation of analgesics in relation to original

level of analgesics may represent ceiling effects in both
the Starter and the Continuation groupsdpatients
already at level 5 have nowhere stronger to go; treatment
of patients at level 1 at baseline can escalate to stronger
medication. Ceiling effects may reflect the pattern of
prescribing analgesics in general practice. Given these, it
has been suggested that the WHO analgesic ladder is in
need of updating.46 For example, Vargas-Schaffer is
broadening the ladder with a fourth surgical step; in the
current article, however, we guide attention to treatment
aspects related to underestimated mental disorder
comorbidity in persistent pain states.
The speculative question remains to what degree

escalation of analgesic treatment and its association with
psychotropic medication reflects therapeutic paradigms
to remedy pain, treatment of psychiatric comorbidity or
a cause of psychopathology. For instance, in the Starter
and the Continuation groups of chronic analgesic
treatment, escalation of analgesics was consistently and
positively associated with the use of TCA. This prescrip-
tion habit may reflect routine off-label paradigms in the
pharmacological treatment of pain syndromes.10 47e49

However, given the evidence regarding TCA’s efficacy in

pain conditions, negative rather than positive associa-
tions with escalation of analgesics should have been
expected. More likely, since the association with TCAs
was as strong as the association of sedatives with anal-
gesic escalation, it may be a reflection of affective or
addictive comorbidity in persistent pain, for example, in
vulnerable cases of opiate-induced sensitisation, toler-
ance and hyperalgesia.50e56 Our data indicate that
escalation of analgesics may represent an ongoing
process after even months of treatment, which occurs
not exclusively in the context of environmental depri-
vation. Since prescriptions of psychotropic and (attenu-
ated) somatic medication show a similar pattern over
time, escalation may also be driven to a degree by patient
factors such as opioid tolerance, opioid-induced hyper-
algesia53 or disease progression.
Given the literature on this topic,47e51 57 negative

associations of particularly antidepressants with escala-
tion of chronic analgesic treatment would have been
expected. Nevertheless, negative associations between
escalation of chronic analgesic treatment were also
found, for example, with migraine treatment (tables 3
and 4). Moreover, the use of antipsychotics was nega-
tively associated with analgesic escalation in the Starter
groupdif prescribed after start of analgesic treatment.
In the Continuation group, de-escalation was specifically
associated with the use of second-generation antipsy-
chotics. This outcome is interesting and deserves further
investigation, given that limited evidence for the efficacy
of antipsychotics in pain conditions already exists.37 38

The results of the current study should be seen in the
light of several limitations. The use of routine data
rather than a targeted data collection could have caused
more random error resulting in type II error. Unidenti-
fied confounding may have played a role, as random-
isation was not possible and pre-design and post-design
are sensitive to effects of unmeasured changes affecting
outcome measures over time. Another limitation is the

What is already known on this topic

- Numerous observational studies have observed higher
rates of poor mental health in urban and deprived
neighbourhood environments.

- Pain syndromes and mental disorders show high levels
of interdependency, and mental disorders are known to
enhance severity of somatic symptoms.

What this study adds

- Escalation of chronic analgesic treatment in persistent
pain is associated with urban environments and deprived
neighbourhoods and occurs in a context of increased
psychotropic medication prescribing, suggesting that
pain outcomes and mental health outcomes share
factors that increase risk and remedy suffering. Early
recognition of mental health problems may represent an
area of unmet clincal need in persistent pain conditions

10 Leue C, Buijs S, Strik J, et al. BMJ Open 2012;2:e000731. doi:10.1136/bmjopen-2011-000731
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lack of outcomes other than urbanisation, psychotropic
medication or somatic co-medication. For instance,
there were no estimates regarding care consumption or
illness-related sick leave. Changes in patient-related
outcomes like illness severity, global functioning, quality
of life and treatment satisfaction should also form part of
prospective evaluations. The type of data used is subject
to the possibility of ecological fallacy: people whose
pharmacy is in a deprived or urban neighbourhood do
not necessarily experience that level of deprivation or
urbanicity. Furthermore, this study only collected data
over a 12-month period. Affect and pain monitoring
deserves longer evaluation. Finally, due to the study
design, associations do not allow for causal inference.
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