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ABSTRACT

Patients with pain may be at increased risk of developing a first episode of depressive or anxiety
disorder. Insight into possible associations between specific pain characteristics and such a
development could help clinicians toimprove prevention and treatment strategies. The objectives
of this study are to examine the impact of pain symptomatology on depression and anxiety
onset and to determine whether these associations are independent of subthreshold depressive
and anxiety symptoms. Data from the Netherlands Study of Depression and Anxiety, collected
between 2004 and 2011, were used. 614 participants with no previous history and no current
depression or anxiety at baseline were followed for four years. Onset of depressive or anxiety
disorder was assessed at two and four year follow-up by CIDI. Baseline pain characteristics were
location, duration and severity, as assessed by Chronic Pain Grade. Onset of depressive or anxiety
disorder occurred in 15.5% of participants. Using Cox survival analyses, onset of depression and
anxiety was associated with 6 pain locations (neck, back, head, orofacial area, abdomen and
joints; HR=1.96-4.02; p<.05), increasing number of pain locations (HR=1.29; p<.001) and higher
severity of pain (HR=1.57; p<.001). By contrast, there was no association with duration of pain
symptoms (HR=1.47; p=.12). Independent of subthreshold affective symptoms, only joint pain
and increasing number of pain locations were still significantly associated with depression and
anxiety onset. Clinicians should be aware that regardless of affective symptoms, pain, particularly

at multiple locations, is a risk indicator for developing depressive and anxiety disorders.
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INTRODUCTION

Pain is usually defined as an unpleasant sensory and emotional experience associated with actual
or potential tissue damage'. Pain is associated with functional impairment, (social) disability?
pain-related anxiety and even anxiety sensitivity —the tendency to catastrophically misinterpret
anxiety sensations-3, which have all been linked to an increased development of depressive as
well as anxiety disorders*. Data from epidemiological studies also suggest pain could be a risk
indicator for depressive and anxiety disorder onset>’, but we know little about the specifics of
such a relationship. The emotional, economic and societal burden of pain and depressive and
anxiety disorders, separately and conjointly, is high®'". An estimate of the contribution of pain to
onset of depressive and anxiety disorders could support (the development of) new management
strategies in clinical practice.

There are several methodological issues that hamper a sound estimation of this relationship.
Firstly, most current studies are based on the onset of depressive or anxiety symptoms®'21¢,
but not all individuals with symptoms will ultimately develop a disorder'”". Pain was found
to be associated with increased risk of depressive and anxiety symptom onset in these studies,
with one exception’. Secondly, most of these studies use a single determinant of pain such
as location (joints'®, neck, back', unspecified') or interference with daily life®'? to examine the
impact on depression and anxiety onset. Two studies showed that having pain at a particular
location (bladder, migraine, back) was associated with increased risk of incident major
depressive disorder®*'. We did not find comparable studies for anxiety disorder onset. Thirdly,
some studies include depression only, but the associations between pain and depression
and anxiety should be studied in concert, due to the high co-morbidity of these disorders?2.
Moreover, the variation in pain characteristics associated with anxiety onset could be different
than for depressive disorders?. Fourthly, some of the above-mentioned studies did not exclude
participants with a depression or anxiety history'?'® or did not specifically report on this®'*2°, The
findings of these studies are more difficult to interpret since the associations could have been
driven by a previous episode, which is an acknowledged predictor of recurrence®?, Lastly, to
our knowledge there are no studies examining the relationship between pain and depressive
or anxiety disorder onset that also consider the important role of subthreshold depressive and
anxiety symptoms. We already know that such symptoms are often associated with disorder
onset'®?’, Estimating the effect of pain over and beyond such subthreshold symptoms can help
to determine whether pain is an independent risk indicator for depression and anxiety onset.
If pain is indeed a risk indicator, independent of subthreshold symptoms, than adequate pain
management - which is now frequently lacking®#° - could, besides improving pain symptoms,

potentially also reduce depression and anxiety risk. Using a longitudinal study design, we will
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examine the following questions: Which specific pain characteristics - location, severity, duration
- are associated with onset of depressive and anxiety disorders? Is pain associated with depressive
and/or anxiety disorder onset directly or indirectly through elevated subthreshold depressive

and anxiety levels?

METHOD

Sample design
The Netherlands Study of Depression and Anxiety (NESDA) is a longitudinal ongoing cohort study
comprising 2,981 participants (18 to 65 years) and is aimed at describing the course of depressive
and anxiety disorders. Participants were recruited from the general population (n=564), primary
care (n=1,610) and secondary mental health care (n=807). Non-response was higher among
men and younger persons (<40 years). Neither psychiatric nor somatic health problems had any
significantimpact on willingness to participate®. Exclusion criteria were not being fluent in Dutch
and having a primary diagnosis of psychotic, obsessive compulsive, bipolar or severe addiction
disorder. A detailed description of the NESDA study design and sampling procedures has been
provided®'. The Ethics Committee of participating universities approved the research protocol
and written informed consent was obtained from all individuals. Specially trained research staff
conducted the interviews. All 2,981 participants were screened for depressive and anxiety disorder
at baseline using the Composite International Diagnostic Interview (CIDI, version 2.1). CIDI is a
DSM-IV based reliable and valid instrument for assessing depressive and anxiety disorders3%33,
Included disorders were major depressive disorder, dysthymia, social phobia, generalized anxiety
disorder, panic disorder and agoraphobia. Participants either had no prior history, a prior history
or a current depressive and/or anxiety disorder. Baseline data collection took place between 2004
and 2007, with follow-up (FU) assessments, including the CIDI, two and four years later.

For this study, we studied 652 participants who reported never to have had a depressive or
anxiety disorder during their lifetime. Of these, 38 (5.8%) did not undergo an assessment at both
two- and four-year follow-up. Consequently, a total of 614 participants were followed up for four

years.

Onset of depressive and/or anxiety disorder

Onset of a depressive or anxiety disorder (yes/no) was defined by a DSM-IV based CIDI diagnosis of
depression or anxiety at two- or four-year follow-up. We calculated the time to onset of a depressive
or anxiety disorder in months, with a maximum of 48 months, from the moment the participants
were assessed at baseline until the moment a participant was diagnosed with a depressive or
anxiety disorder at one of the FU assessments according to the CIDI. Participants who were

diagnosed with a depressive and/or anxiety disorder at the 2- or 4-year follow-up assessment,
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were asked to indicate the recency of disorder onset: less than a month ago, between one and
6 months ago, between 6 and 12 months ago, 12 months ago and between 12 and 24 months
ago. We used this information and calculated the median of a time interval to assign time of
onset. For instance, if a participant reported a recency of disorder onset between 1 and 6 months
ago (median 3 months ago) at the 4-year follow up interview (and no disorder was diagnosed at
2-year follow up), the time from baseline to be used in the analyses was (48-3=) 45 months. For
participants not having a depressive or anxiety disorder during FU, time was censored as the time

from the baseline assessment until the end of the FU period (48 months).

Measurements

Pain

To assess baseline pain over the last 6 months in various ways, the baseline interview contained
four different measures: a) 7 specific common pain locations (neck, back, head, orofacial area,
abdomen, chest and joints); b) the number of pain locations; c) duration of pain; and d) chronic
pain severity, all determined by the Chronic Pain Grade(CPG)*. First, the number of pain locations
(0-7) in the last six months was assessed. Next, the participant was asked to choose the most
painful of the specific locations, to which all subsequent questions applied. Then, duration of
pain in the last six months was dichotomized as >90 days versus <90 days, based on the most
frequently used definition of chronic pain as lasting at least three months*®. Last, chronic pain
severity was based on the reported pain intensity and pain disability. Pain intensity is a 0-100
scale derived from the mean score of current pain, worst pain and average pain over the past 6
months, and classified as low pain intensity < 50 and high pain intensity > 50. The pain disability
score, also a 0-100 scale, was based on the mean of disability in daily activities, social activities and
work activities. Disability points (0-6) were given for the number of days with experienced pain
disability (0-3 points) and the disability score (0-3 points). The CPG scale developed by Von Korff
et al** separated the following pain grades: grade 1: low intensity-low disability (intensity <50, <3
disability points), grade 2: high intensity-low disability (intensity = 50, <3 points), grade 3: high
disability-moderately limiting (3-4 points, regardless of intensity), grade 4: high disability-severely
limiting (5-6 points, regardless of intensity).

Patients with no pain in the past six months are included in grade 1. To exclude pain symptoms
that were very mild or occurred only sporadically in the past six months, we chose to adjust the
pain location variables. The specific pain locations and the number of pain locations were only
taken into account if at least grade 2 on the CPG was reported, so that the more severe locations

of pain were measured.
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Covariates

Covariates were selected a priori based on previous research on the association of depression
and anxiety with pain. Socio-demographic characteristics included age, gender and years of
education®?’, Since chronic diseases can exert an effect on both pain and depression/anxiety,
the number of chronic diseases was assessed as the total number of disease categories for which
participants reported being currently treated by a healthcare professional or using medication.
The following disease categories were considered: cardiometabolic, respiratory, endocrine,
neurological, musculoskeletal, digestive disorders, or cancer®. To check whether these factors

could be moderators in the relationship we added interaction terms of pain with the covariates.

Mediators

Subthreshold depressive and anxiety symptoms were assessed on severity scales for the week
prior to the baseline interview. Since none of the participants had a current or lifetime history
of depressive or anxiety disorder at baseline, we regarded all symptoms reported on the
continuous symptom severity scales to be ‘subthreshold’. Subthreshold symptoms may not be
‘true’ mediators of the associations, since these symptoms were assessed as baseline, when pain
was also assessed. Also, there could be a reverse pathway from subthreshold symptoms to pain.
However, since subthreshold depressive and anxiety symptoms are such important predictors of
depressive and anxiety disorder onset, and because pain and these subthreshold symptoms are so
closely linked, we chose mediation analyses to explore the role of subthreshold symptoms in the
associations between pain and depressive and anxiety disorder onset. We measured the severity
of depressive symptoms using the Quick Inventory of Depressive Symptomatology -self-report
(QIDS), a reliable and valid instrument consisting of 16 items, not covering pain symptomatology
(0-27 score)**, Self-reported severity of anxiety symptoms was assessed using the reliable and
valid Beck Anxiety Inventory (BAI), consisting of 21 items (0-63 score) measuring the severity of

mainly arousal-related symptoms of anxiety*'.

Statistical analysis

We used descriptive statistics to describe sample characteristics and pain symptoms across
patients with and without onset of depressive and anxiety disorders. To examine the associations
between pain and time to onset of a of depressive or anxiety disorder diagnosis, we performed
univariate Cox regression analyses, before and after adjustment for covariates. We also checked
whether these covariates could be moderators of the association between pain and depression
or anxiety onset. Cox regression takes into account differences in time-at-risk for an event and

censoring. Time-at-risk was either measured from baseline until the moment a participant had an
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event (onset of depressive or anxiety disorder) or it was censored when the participant did not
have an onset during the follow-up period. Because depression and anxiety are often co-morbid,
we first analysed depressive and/or anxiety disorder onset conjointly.

Next, we also analysed the time to onset of depressive or anxiety disorder separately, in order
to explore whether the impact of pain is different for onset of depressive versus anxiety disorders.

To determine whether baseline subthreshold symptoms of depression and anxiety mediated
the associations found between pain and first onset of depression or anxiety we used the
indirect method by Preacher and Hayes for the analyses, which estimates the direct and indirect
unstandardized effects of the independent variable on the dependent variable through the

mediator variable, controlling for covariates*.

RESULTS

Sample Characteristics

Table 1 shows the characteristics of the study sample (n=614). Mean age was 40.9 years and 60.7%
were female. 12.9% of participants reported no pain in the past six months, 23% had pain for at
least three months, and 19.4% had high intensity of pain symptoms, CPG=2. Of the participants,
95 (15.5%) developed a first-incidence depressive and/or anxiety disorder during a follow-up of
43.3 months on average (SD 10.4). 3.9% of participants were diagnosed with both a depressive

and anxiety disorder.

Impact of pain on onset of depression or anxiety

Table 2 shows the associations between pain symptoms and first onset of a depressive and/
or anxiety disorder. After adjusting for covariates the results were very similar to those of the
unadjusted analyses. Neck (HR=2.72, p<.001), back (HR=2.46, p<.001), head (HR=2.59, p<.001),
orofacial (HR=4.02, p=.004), abdominal (HR=1.96, p=.02) and joint pain (HR 2.86, p<.001) were
significantly associated with depression and/or anxiety onset, as was the number of pain
locations (per pain location increase: HR=1.29, p<.001) and higher CPG (per grade increase:
HR=1.57, p<.001). Age, gender, education and number of chronic diseases were no moderators
of the associations between pain and depression and anxiety onset. As shown, the associations
between pain and the risk of depressive disorder onset appeared slightly stronger than was the
case for anxiety disorder onset. But since confidence intervals for the onset of depressive versus
anxiety disorders were largely overlapping and pointed in the same direction, and because of
decreasing sample sizes when studying depression and anxiety onset separately, we decided to

further investigate the associations between pain and depression and/or anxiety onset conjointly.
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Table 1: Sample Characteristics.

Characteristics Population (n=614)
Sample characteristics

Female gender, % 60.7

Age in years, Mean (SD) 40.9 (14.6)
Education in years, Mean (SD) 12.9(3.2)
Subthreshold depressive symptoms (QIDS), Mean (SD) 34(3.1)
Subthreshold anxiety symptoms (BAI), Mean (SD) 4.0(4.7)
Number of chronic diseases, Mean (SD) 0.5(0.7)

Pain location, %'

Neck 10.7
Back 13.2
Head 13.4
Orofacial area 2.0
Chest 37
Abdomen 9.6
Joints 12.5
Number of pain locations, Mean (SD)' 0.7 (1.5)
Duration of Pain > 90 days, % 23.0
Chronic Pain Grade, Mean (SD) 1.3(0.7)
Grade 1, % 80.6
Grade 2, % 12.2
Grade 3, % 41
Grade 4, % 3.1

Outcome, %

Onset of depressive disorder 11.6
Onset of anxiety disorder 7.8
Onset of depressive and/or anxiety disorder 15.5
Duration of follow up in months, Mean (SD) 433 (10.4)

' Pain locations were only taken into account when CPG > 2

Mediation of subthreshold depressive and anxiety symptoms

We performed the analyses for the two presumed mediators - subthreshold depressive and anxiety
symptoms - separately. Both were mediators in the associations between the pain variables and
onset of depressive and anxiety disorders. Since the correlation coefficient between severity
of subthreshold depressive and anxiety symptoms was moderate (Spearman’s rho 0.55), we
therefore decided to create a model which included both severity of subthreshold depressive and
severity of subthreshold anxiety symptomes. In this model subthreshold anxiety was no longer a

mediator between pain and onset of depression and/or anxiety, and associations with or without
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entering subthreshold anxiety remained similar. Accordingly, we have presented the effects of
subthreshold depressive symptoms on the associations between pain characteristics and the
onset of depression and/or anxiety in Table 3. First, the analyses confirmed that pain is associated
with higher severity of subthreshold depressive symptoms (a in Table 3) and that higher severity
of subthreshold symptoms was significantly associated with depression and anxiety onset (b in
Table 3). For joint pain (p=.015) and increasing number of pain locations (p=0.048) a significant
direct effect (¢’ in Table 3) was found, suggesting that independent of subthreshold symptoms,
joint pain and increasing number of pain locations predict the first onset of depressive and/or
anxiety disorder. Almost reaching a significant direct effect on the first onset of depression and
anxiety were the CPG (p=.054) and neck pain (p=.062) and back pain (p=.065). Significant indirect
effects (a x b effects in Table 3) were seen for pain of the neck, back, head, face, abdomen, chest
and joints, higher number of pain locations, chronic pain and higher CPG, suggesting there
is an overall effect of all the pain variables on depressive and/or anxiety disorder onset, with

subthreshold depressive symptoms mediating the associations.
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DISCUSSION

The purpose of this study was to examine whether particular pain characteristics are associated
with first onset of depressive and anxiety disorders and if so, whether these associations are
independent of or mediated by subthreshold depressive and anxiety symptoms. Our results
show that several different pain locations, increasing number of pain locations and higher
chronic pain severity are associated with the onset of depressive and anxiety disorders. Joint pain
and increasing number of pain locations are associated with an elevated risk of developing a
depressive or anxiety disorder, independent of subthreshold symptoms.

Our findings that pain can be a risk indicator of depression underline the findings of Fishbain
et al.®. In their review of the literature on links between chronic pain and depression, they found
evidence for pain preceding depression. Their review points to a bidirectional relationship
because they also found evidence for depression preceding pain. We found that increasing pain,
as measured with a larger number of painful locations but also with increasing intensity and
disability, is associated with a higher risk of developing a first depressive or anxiety disorder; only
the duration of pain for more than three months was not associated with depression and anxiety
onset. A pain risk score based on severity was also a better predictor of future daily functioning
and pain worrying than duration of pain®. One previous study found no significant effect of
increasing pain intensity and disability on onset of depressive symptoms, but these different
findings might be explained by the study design'. The authors used depressive symptoms
instead of disorder as an outcome, and also studied a small elderly population. Furthermore, they
did not include anxiety and they examined not only first onset but also recurrence of depressive
disorders.

Our findings for specific pain locations concur with other studies that have examined the
associations between particular pain locations (joints, neck, back) and the onset of depressive
and anxiety symptoms and disorders'3'%202' Of the particular pain locations, only joint pain
was directly associated with onset of depression and anxiety, independent of subthreshold
depressive symptoms in our study. In a previous study we also discovered that joint pain,
independent of symptom severity, is associated with a worse course of depressive and anxiety
disorders*. The explanation for the relationship between joint pain and depression and anxiety
has yet to be clarified. One of the reasons could be that these patients in particular are severely
hindered in physical activity, resulting in greater role impairment and increased morbidity®. From
a biopsychosocial perspective several mechanisms could be explanatory in the link between
pain and depressive and anxiety disorder onset*. Recent discoveries of underlying biological
pathways via neuroimaging studies, for instance, have shown that pain and emotion are closely
connected at the brain level®. Reduced levels of the neurotransmitters norepinephrine and

serotonin are being linked to a hampered gate-control mechanism of pain and development
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of mood disorders®. Systemically increased inflammatory markers in both pain and affective
disorders point to shared underlying pathways®?*. There is also evidence for psychosocial links
between pain and depression and anxiety. Stress, maladaptive coping strategies, underlying
disability and greater role impairment due to pain are likely to induce depression and anxiety*24%,

In this sample the associations between pain and onset of depression and anxiety were
consistent across age and gender. Therefore, irrespective of being young or old pain seems to
be a risk indicator of incident depressive and anxiety disorder. It is, however, important to note
that this was a study conducted in adults and findings could thus still be different in children
and elderly. Also females, compared to males, more often display pain symptoms and also more
frequently have depressive and anxiety disorders then males, this may have led to the finding
that the association between pain and depressive and anxiety disorder onset was not moderated
by gender.

The purpose of assessing different pain characteristics in relation to depressive and anxiety
disorder onset was to provide information for practitioners regarding which characteristics of pain
are associated with onset of psychopathology. Our results show that intensity of and disability
related to pain symptoms, as well as pain in several locations, are associated with an increased
likelihood of developing a depressive or anxiety disorder, whereas duration of pain symptoms
is not. Also, patients with severe pain of the joints and in multiple locations are at increased risk
for developing a disorder, even before they display depressive and anxiety symptomes. Clinicians
should be aware that a patient with multiple painful symptoms, particularly involving the joints,
has a heightened risk of developing depression or anxiety in the future. Ideally, treatment regimens
for pain should not only target pain symptoms but should also aim to prevent depressive and
anxiety disorders. Cognitive-behavioural therapies have shown some efficacy in reducing pain
and psychological distress in chronic pain populations'®?*4% A number of medications have
been proven effective in patients with severe pain, and there is evidence that effectively treating
pain alleviates mood symptoms?*?., Theoretically, more benefit might be expected from drugs
that have analgesic effects and stimulate mood. Of certain antidepressants it is claimed they have
such dual action®®®'. In any case, it is unknown whether such pain treatments could eventually
prevent depressive or anxiety disorders. Moreover, there are downsides to all treatments such as
non-response for the majority of patients with severe chronic pain and the dangers of side effects

in pharmacological interventions®>2,

Strengths and limitations

In this prospective longitudinal study, we had the opportunity to examine the onset of depressive
and anxiety disorders, based on structured diagnostic interviews. Participants with a previous
history of depressive and anxiety disorders were excluded, as the focus was on first onset of

psychopathology. Besides depressive disorder only, we also examined anxiety disorders. Our
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study population was not selected on the basis of the presence of pain; therefore, even though
selected to examine depression and anxiety longitudinally, this population may reasonably
reflect of the presence of particular pain characteristics in the normal population.

This study also had some limitations. NESDA provides information on the most common
depressive and anxiety disorders and therefore results cannot be generalized to other specific
disorders such as PTSD or bipolar depression. We found that the impact of pain on onset of
depression and anxiety separately was similar, but the incidence of these disorders was quite
low. Since there is little evidence for the link between pain and anxiety onset, future studies could
focus on pain and anxiety onset only. Due to the small percentage of patients developing both
a depressive and anxiety disorder over four years of follow-up we were unable to investigate
the impact of pain on this affective comorbidity. The method of dating the onset of depressive
or anxiety disorder was not very exact. However, when we did not consider time to onset (by
repeating our analyses using logistic regression analyses), we found very similar results.

The pain variables were not completely time independent. So over the course of 4 years
the pain symptoms could vary, and we have not accounted for that change in the analyses.
However, we have used multiple pain measures which may well captivate a broad range of pain
symptomatology. The findings for orofacial pain and chest pain should be viewed with caution
because of the small number of participants in our study experiencing these pain symptoms. We
did not assess whether the participant had a pain disorder at baseline. Nor did we ask whether
there was a specific cause for the pain, such as tissue damage or a particular disease, and we
did not perform a physical examination, so these findings do not specifically apply to persons
with medically unexplained pain. We did, however, correct for having chronic somatic diseases,
which hardly changed the associations. Lastly, the statistical mediation model assumes temporal
direction of the independent variable preceding the mediator, which precedes the outcome
variable, but both pain and subthreshold symptoms were measured at baseline. Epidemiological
studies such as ours cannot definitely prove that there is a single causal pathway from pain (via
subthreshold symptoms) towards depressive and anxiety disorders. With our longitudinal study
we were able to show that experiencing pain is a risk indicator for developing depressive and
anxiety disorders. But evidence in the reverse direction of depression and anxiety preceding pain
also exists>3%*3%4, The associations we found linking pain to depression and anxiety onset may
also reflect some shared genetic and environmental influences, and for different individuals these

influences might contribute to the relationship to a greater or lesser degree®.
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Conclusions

This study shows that patients with pain in multiple locations, particularly involving pain of the
joints, are more prone towards developing a first onset of depressive and anxiety disorders.
Clinicians should be aware of this heightened risk. If chronic pain could be tackled with effective
treatment strategies in the future resulting in more pain free individuals, then the depression and

anxiety burden could be reduced.
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