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Significance: The development and recovery of chronic pain is highly dependent on previous pain. 

The prognosis of chronic pain may be predicted well when considering its duration in combination 

with other clinical, social and psychological factors. Targeting modifiable prognostic factors may be 

particularly important for newly developed chronic pain. 
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Abstract: 

Background: Epidemiological studies of chronic pain frequently report high prevalence estimates. 

However, there is little information about the development and natural course of chronic pain. 

Methods: We followed a random sample of participants from a population-based study (HUNT 3) 

with annual measures over four years. Results: Among those without chronic pain at baseline, the 

probability of developing moderate to severe chronic pain (cumulative incidence) during the first 

year was 5%, a pain status that was maintained among 38% at the second follow-up. The probability 

of developing chronic pain diminished substantially for those who maintained a status of no chronic 

pain over several years. Subjects with moderate to severe chronic pain at baseline had an 8% 

probability of recovery into no chronic pain, a status that was maintained for 52% on the second 

follow-up. The probability of recovery diminished substantially as a status of chronic pain was 

prolonged for several years. Pain severity, widespread pain, pain catastrophizing, depression and 

sleep were significant predictors of future moderate to severe chronic pain, both among subjects 

with and without chronic pain at baseline. Conclusion: These findings suggest that the prognosis is 

fairly good after a new onset of chronic pain. When the pain has lasted for several years, the 

prognosis becomes poor. The same social and psychological factors predict new onset and the 

prognosis of chronic pain. 

 Significance: The development and recovery of chronic pain is highly dependent on previous pain. 

The prognosis of chronic pain may be predicted well when considering its duration in combination 

with other clinical, social and psychological factors. Targeting modifiable prognostic factors may be 

particularly important for newly developed chronic pain. 
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1. Introduction: 

Chronic pain is highly prevalent, affecting about 30% of the adult population, and has detrimental 

consequences in terms of reduced work capacity, increased health care utilization and declined 

health and functioning (Landmark et al., 2013a; Steingrimsdottir et al., 2017). We have limited 

information on the development and natural course of chronic pain. Longitudinal epidemiological 

studies are required for this, but previous studies have only used measures at two occasions with 

long follow-up intervals (Elliott et al., 2002; Eriksen et al., 2004). This limits conclusions regarding the 

pace at which transitions are made and the effect of previous pain on these transitions.  

The International Association for the Study of Pain (IASP) has defined chronic pain as pain lasting for 

more than three months, but proposed a cutoff at 6 months as more appropriate for research 

purposes (Merskey and Bogduk 1994). This broad definition is likely to include many subjects 

minimally afflicted by pain. Therefore, it is also of interest to identify those likely to have chronic 

pain of clinical relevance. For the upcoming ICD-11 classification of chronic pain, an IASP task force 

proposed either pain related intensity, distress or impairment as additional measures of severity 

(Treede et al., 2015).   

Chronic pain may be the result of ongoing pathological processes that do not heal, or it may be pain 

that persist beyond the healing of an initial tissue damage. Often the etiology is unknown (Treede et 

al., 2015).  It is widely recognized that multiple causal factors are involved when pain persists 

(Chapman et al., 2008; Finan et al., 2013; Gerrits et al., 2015).  The most common prognostic factors 

such as higher age, baseline pain, mental health complaints and adverse coping, are shared for 

various chronic pain conditions (Mallen et al., 2007). Also, an underlying genetic factor has been 

shown to be shared across conditions (Williams et al., 2010). More often than not, subjects who 

experience chronic pain report pain at multiple sites (Carnes et al., 2007; Schmidt and Baumeister 

2007), and the number of sites is associated with negative outcomes and prognosis (Kamaleri et al., 

2008; Von Korff and Miglioretti 2005). These are arguments for studying chronic pain as a generic 

entity, not divided into different pain conditions.  

In the current study, annual measures of chronic pain were obtained over four years in a population-

based sample. The main aim was to characterize the development and course of chronic pain in the 

general population. More precisely, we intended to investigate the probability of changing from a 

state of not having chronic pain to having chronic pain (cumulative incidence) and vice versa 

(recovery), and to take into account previous chronic pain on these transitions. Secondly, we wanted 

to identify predictors of future chronic pain, both among those without and those with chronic pain 

at baseline. 
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2. Methods 
2.1. Sample and procedure 

The HUNT study includes three health surveys, conducted in 1984-1986 (HUNT 1), 1995-1997 (HUNT 

2) in and 2006 -2008 (HUNT 3), of the total population aged 20 years and more in Nord -Trøndelag 

County, Norway. In HUNT 3, 94194 subjects were invited to participate, and a total of 50827 (54%) 

attended the study. The demographics of the HUNT population are similar to the average of the 

Norwegian population, except from a lower average income and education level. The population is 

stable with a net out migration of 0.3%, and homogenous (97% Caucasian), making it suitable for 

epidemiological studies (Krokstad et al., 2013).  

After approval by the Regional Committee for Medical and Health Research Ethics Central-Norway, a 

random sample of participants in the HUNT 3 study from the municipalities of  Levanger and Verdal 

(N=6419) were invited to participate in a sub study of pain (the HUNT pain study). Among them, 

4782 (75%) agreed to participate and to answer postal questionnaires every three months over one 

year (five questionnaires in total) and thereafter one annual questionnaire for the following three 

years. At the end of the four year follow up 3405 subjects (71% of respondents and 53% of those 

initially invited) returned the last annual questionnaire which was mailed in the period September 

2011 to February 2012. The sample size was determined by assuming an incidence of 2%, which 

required a total of 8000 person-years to obtain 95% confidence intervals to run from 1.7% to 2.3%. 

The flow of participants thorough the study and the different analyses is outlined in figure 1. 

-Please insert figure1 about here- 

2.2. Measures 

Chronic pain was identified by two questions. The question, “Do you have bodily pain which has 

lasted for more than 6 months?” was constructed to meet the IASP proposal for a case definition 

(Merskey and Bogduk 1994). In addition, a one-week recall of pain intensity ranging from no pain to 

very mild, mild, moderate, severe and very severe pain was included to divide between subjects with 

minimal and clinically important chronic pain. The latter is included in the SF-8 and SF-36 health 

surveys which have shown robust psychometric properties (Ware et al., 2001). A cutoff between 

mild and moderate on the scale has been demonstrated to successfully identify individuals with pain 

of a more complex nature (Jensen et al., 2004). The combination of the measures into pain lasting 

more than six months and at least moderate intensity corresponds highly with longitudinal 

recordings of pain and is well suited for identifying subjects with chronic pain in the general 

population (Landmark et al., 2012). 
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A body map including predefined layman labels of body areas was used to ascertain cases meeting 

the American College of Rheumatology’s 1990 criteria for widespread pain which states that pain 

should be present in both the left and right side of the body as well as above and below the waist, 

and additional axial skeletal pain (Wolfe et al., 1990). This definition does not specify which body 

areas should be included in the assessment. However, we used the same areas as was described in a 

recent evaluation of the Widespread Pain Index (WPI), a similar instrument (Wolfe et al., 2016). The 

areas were: Shoulders, arms, elbows, wrists, hands, calves, hips, thighs, knees, neck, and upper and 

lower back.  We also included ankles/feet in our definition, although they are not included in the 

WPI. 

The two-item version of the Coping Strategies Questionnaire’s Catastrophizing scale was used to 

measure participants’ subjective evaluation of helplessness and threat when experiencing pain 

(Jensen et al., 2003). The items are scored on a 6 point scale ranging from “never do” to “always do 

that”. To identify cases, a cutoff point at ≥ 3 of the mean aggregated scale was chosen. This was 

equal to the 70th percentile of the sample with chronic pain at baseline. Moreover, 3 was the 

midpoint of the scale and had the anchoring “sometimes do that”.  

The short version of the Mental health inventory (MHI-5) was included as a measure of psychological 

distress (Berwick et al., 1991). The MHI-5 consists of the five items best representing the full-length 

version and covers four domains (depression, anxiety, positive affect and behavioral / emotional 

control). Scoring is designed to produce a scale ranging from 0 to 100 with higher scores indicating 

better mental health. It has shown good screening properties, in particular for depression, with 

suggested optimal cutoff point at ≤ 60 in both general populations and among pain patients (Berwick 

et al., 1991; Choi et al., 2014; Rumpf et al., 2001). 

 Global sleep dissatisfaction was measured by the question:” During the past week, have you had 

trouble sleeping?” The item is a 4 point scale ranging from “not at all” to “a little”, “some” and “very 

much”. Cutoff was set between not at all and a little.  Similar one-item measures of global sleep 

dissatisfaction has previously been shown to be a good indicator of the presence of a sleep disorder 

in the general population (Ohayon and Paiva 2005).  

Information on education was obtained from Statistics Norway, which provided data from the 

National Education database (NUDB). The highest attained level of education was classified into 

three levels; as primary, secondary or tertiary education. Weight and height were measured at the 

HUNT 3 screening station. Body-mass Index (BMI) was calculated as weight divided by height 

squared. Smoking was measured in the HUNT 3 questionnaire and the data was classified as non-

smoker, previous smoker and current smoker.  
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2.3. Statistical analyses 

 The probability of transition (changes) between chronic pain states are given as percentages and 

were calculated by tabulating the chronic pain reports (no, mild or moderate to severe) on every 

follow up occasion by the chronic pain reports on its previous occasions. Results are displayed in a 

figure showing the probability of maintaining the baseline chronic pain status from each occasion to 

the next, and the probability of changing into another category as the baseline category was 

maintained. For clarity and simplicity, we then dichotomized chronic pain as outcome measure into 

no or mild vs moderate or severe. We then calculated the number of occasions with moderate to 

severe chronic pain during the follow up period. These analyses were stratified by baseline chronic 

pain (no, mild or moderate to severe). Only subjects with complete data were included in the 

descriptive analyses of pain transition and stability. 

 Prospective associations between baseline characteristics and reporting of moderate to severe 

chronic pain during one to four years of follow up were calculated using Generalized Estimation 

Equations (GEE) with robust standard errors. To obtain Relative Risk (RR) as the estimate, a Poisson 

distribution with a log link was used. We used an exchangeable working correlation structure, 

assuming similar correlation between the repeated measures. The chosen working correlation 

structure was compared to an independent structure, assuming no correlation between the 

repeated measurements, using the Quasi Likelihood under Independence Model Criterion (QIC) for 

all models. The goodness of fit between the partly adjusted and fully adjusted models were 

compared using the Corrected Quasi Likelihood under Independence Model Criterion (CQIC). 

Continuous predictors with an apparent non-linear relationship with the outcome were categorized.   

The GEE analyses were carried out separately for those reporting no chronic pain and those 

reporting chronic pain of any severity at baseline, and pain severity (no or mild vs moderate or 

severe) was used as a predictor variable. Missing data was handled by including all available follow 

up information. That is, subjects were included if they had responded to at least one follow up 

measure. 

All analyses were carried out using SPSS 23 (IBM Corp. Armonk, NY) and STATA 14 (Stata Corp. 

College Station, Texas). 

 

-Please insert table 1 here – 
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3. Results 

Among those answering both questions measuring chronic pain at baseline (N=4694), the sex ratio 

was similar to the invited sample, whereas the proportion of subjects in the youngest age group was 

somewhat lower (table 1). The participation rate dropped gradually, and at the final occasion 3360 

subjects answered both questions. While sex was not associated with drop out, the proportion of 

subjects in the youngest age group and the proportion of subjects with primary education only, 

declined throughout the whole period. The prevalence of chronic pain of at least moderate intensity 

increased from 28% on the first two occasions to 30% on the final three occasions (table 1).   

 

3.1. The development and course of chronic pain  

Among 1655 subjects reporting no chronic pain at baseline, 79 had developed chronic pain of at 

least moderate intensity by one year follow up, giving an annual cumulative incidence of 4.8% (95% 

CI: 3.8-5.9). The probability of maintaining the status of at least moderate chronic pain by the 

second year of follow up was 38.0% (95% CI: 28.1-49.0), and thereafter the probability exceeded 

60% on the three- and four year follow up (figure 2). The corresponding proportion reporting mild 

pain on the first year off follow up, was 11% (not included in figure 2) whereas 84.2% (95% CI: 82.4-

85.9) maintained a status of no chronic pain. When a status of no chronic pain was maintained for 

several years, the probability of changing to a chronic pain status on the following occasion 

diminished substantially. Only 1 % (95% CI: 0.5.1.8) developed moderate to severe chronic pain after 

having had no chronic pain during the previous 3 measurements. 

-Please insert figure2 about here- 

Among 833 subjects with moderate to severe chronic pain at baseline, the proportion maintaining 

that status during the first year of follow up was 70.8% (95% CI: 67.7-73.8) whereas 8.2% (95% CI: 

6.5-10.2) recovered into no chronic pain (figure 3) and 21.0% transferred to mild chronic pain (not 

included in figure 3). As the chronic pain persisted, the probability of recovery decreased. Among 

those reporting at least moderate chronic pain consistently during the previous four measurements, 

92.4% (95% CI: 89.4-94.6) still reported it on the final measurement, whereas 3.2% (95% CI: 1.9-5.4) 

recovered into no chronic pain (figure 3). The probability of maintaining a no chronic pain status the 

following year ranged from 38.1% to 51.5%, but then it increased as the no chronic pain status was 

prolonged (figure 3). 
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-Please insert figure 3 here- 

 

Table 2 gives the number of occasions with moderate to severe chronic pain according to baseline 

chronic pain status. The majority of subjects who changed from no to moderate or severe chronic 

pain, had only one occasion. Whereas 62.3% of those with moderate to severe chronic pain at 

baseline had at least three of four occasions with moderate to severe chronic pain during follow up. 

No occasions with chronic pain were reported by 1051 subjects, which amounts to 87.1% of those 

without chronic pain at baseline, and 63.5% of the total sample. In contrast, 376 participants 

reported moderate to severe chronic pain on all occasions, which amounts to 45.1% of those with 

moderate to severe chronic pain at baseline and 11.2% of the total sample. 

 

-Please insert table 2 here- 

 

 

3.2. Baseline predictors of chronic pain during follow up 

Among those without chronic pain at baseline, the probability of reporting moderate to severe 

chronic pain increased with time in analyses adjusted for sex, age and education (RR= 1.17; 95% CI: 

1.10-1.25) (table 3). No effect of time was seen among those reporting chronic pain at baseline. 

Female sex, higher age and lower level education were significant predictors of future moderate to 

severe chronic pain in both partial and fully adjusted analyses, both among those with and those 

without chronic pain at baseline (Table 3).  Being overweight significantly predicted future moderate 

to severe chronic pain among those not reporting chronic pain at baseline (RR= 1.64; 95% CI: 1.24-

2.17), but less so among those reporting chronic pain at baseline (RR= 1.04; 95% CI: 0.97-1.12) in 

analyses adjusting for other co-variables. On the other hand, smoking status did not significantly 

predict future chronic pain among those without chronic pain at baseline, but being a current 

smoker was significantly associated with a poorer prognosis among those with chronic pain at 

baseline (RR= 1.13; 95% CI: 1.05-1.22). Reporting at least moderate pain and widespread pain at 

baseline were also significant predictors of future moderate to severe chronic pain in both groups. 

Among those without chronic pain at baseline, the association lost statistical significance when also 

controlling for other predictors in the fully adjusted model (RR=1.30; 95% CI: 0.79-2.15). Pain 

catastrophizing and dissatisfaction with sleep were both significant predictors of future chronic pain 

in both partial and fully adjusted analyses, both among subjects with and without chronic pain at 
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baseline. An MHI-5 score below cut off indicating depression (≤60) was also a significant predictor of 

future chronic pain in all models, except in the fully adjusted model for those without chronic pain at 

baseline (RR= 1.27; 95% CI: 0.77-2.09). 

-Please insert table 3 here- 

The Corrected Quasi Likelihood under Independence Model Criterion (CQIC) indicated that the fully 

adjusted models obtained the best fit. For subjects without chronic pain at baseline the CQIC was 

2483.8 for the fully adjusted model and 2627.4 for the model including age, sex education and time. 

For subjects with chronic pain at baseline, the corresponding figures were 3505.0 and 4056.1, 

respectively. 

Using an independent correlation structure revealed similar estimates as those obtained with the 

exchangeable correlation structure. The quasi Likelihood under Independence Model Criterion (QIC) 

were identical for the two correlation structures (QIC= 2496.1) in the fully adjusted analyses of 

subjects without chronic pain at baseline, and 3495.3 versus 3495.2 among those with chronic pain 

at baseline, revealing an equal goodness of fit for the two different correlation structures.   

 

4. Discussion: 

We followed a population-based sample over four years to investigate the development and course 

of chronic pain. Among those without chronic pain at baseline, the proportion developing new 

chronic pain of at least moderate severity during the first year (annual cumulative incidence) was 

about five percent. However, when a status of no chronic pain was maintained for several years, the 

probability diminished substantially. For those with moderate to severe chronic pain at baseline, the 

probability of recovery into no chronic pain during the first year was about eight percent, and then 

the recovery rate declined as the pain persisted. After having developed a new moderate to severe 

chronic pain, the probability of maintaining it was 38%, and after having recovered, the probability 

of maintaining the recovery was 52%. 

Annual cumulative incidence rates of 2% and 8% and recovery rates of 5% and 9% have previously 

been reported (Elliott et al., 2002; Eriksen et al., 2004). However, these figures are difficult to 

compare due to differences in case ascertainments and follow up intervals. In contrast to previous 

studies, we focused on the transitions between no chronic pain and chronic pain of at least 

moderate severity, excluding minor fluctuations such as changes from no to mild or from mild to 

moderate chronic pain. Nonetheless, our annual cumulative incidence and recovery estimates are 
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within the ranges reported previously, verifying that major changes in chronic pain occur in a 

notable proportion of the general population. 

 Our study also adds to previous findings that both cumulative incidence and recovery rates are 

heavily dependent on previous chronic pain. That is, chronic pain is more likely to persist for subjects 

with an extensive history of pain. Moreover, the recovery may only be temporary for a large 

proportion, indicating that chronic pain is a dynamic condition, which many move in and out of. It is 

therefore difficult to obtain exact cumulative incidence estimates as any study will have a period 

prior to baseline in which pain has not been measured. This is underscored by the fact that chronic 

pain is common also among children and adolescents (King et al., 2011) and several factors in 

childhood and adolescence predicts pain in adulthood (Dunn et al., 2013). 

Other studies have used latent class analyses to categorize subjects with different courses of low 

back pain (Kongsted et al., 2016). These studies tend to show that low back pain may be 

characterized by both stable and fluctuating courses, and in most studies, a group of subjects who 

recover. Our results support the notion of classifying subjects with chronic pain based on different 

courses by showing that individuals with a stable course may be separated from those with a 

fluctuating course and those with a single episode. Whether this is a feature shared by many 

different pain conditions, or it is a contribution based on a substantial prevalence of low back pain in 

the general population (Hoy et al., 2012), should be a matter of future investigation.   

Von Korff and Miglioretti (2005) found that the prediction of future chronic pain was significantly 

improved by adding prognostic markers such as depression and distribution of pain across the body. 

We included a broad set of risk factors which have previously shown robust evidence for a 

relationship with chronic pain (Finan et al., 2013; Gerrits et al., 2015; Mallen et al., 2007). They 

included both demographic and lifestyle factors, pain characteristics and psychological factors. 

These factors have rarely been included concomitantly in previous studies.  We showed that by 

mutually adjusting for pain severity, widespread pain, pain catastrophizing, depression and sleep 

problems, all were related to a poor prognoses among those with chronic pain at baseline. This 

suggests that all these factors are important and considering them collectively may improve our 

prediction of prognosis. Neither widespread pain nor depression was significantly related to future 

chronic pain among those without chronic pain at baseline in the fully adjusted model. Widespread 

pain and depression were both uncommon among those without chronic pain, and this contributed 

to wide confidence intervals. The tendency was clear however, and both widespread pain and 

depression were associated with future chronic pain in the partially adjusted model, indicating that 

they may be important prognostic factors when presented in subjects without chronic pain.  
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Some other factors were considered, but not included in the analyses. Evidence for an association 

between physical activity and future chronic pain is inconsistent, and this relationship may need 

further investigation in more detailed analyses (Heneweer et al., 2011; Landmark et al., 2013b). 

Chronic pain may be a symptom of a wide range of chronic diseases or it may be of unknown cause 

and in many cases a combination of both. We chose not to include a measure of comorbidity as a 

predictor since it is difficult to determine if a chronic disease is a direct cause or a comorbid 

condition.    

As most longitudinal studies, this study was subject to loss to follow up. From baseline to 4 years 

follow up the attrition rate was 29%.  The male – female ratio was similar at every occasion, whereas 

the proportion of individuals in the youngest age group declined and the proportion of middle aged 

individuals increased from baseline to four years follow up. We found a slight increase in the 

prevalence of chronic pain over the follow up period. Thus, the attrition may have been somewhat 

higher among subjects without chronic pain. However, this increase in prevalence partly relates to a 

general aging of the sample. Therefore, chronic pain was not a major determinant for the 

participation. The sample was randomly drawn from the population based HUNT 3 study, which had 

a participation rate of 54%.  Participation in the HUNT 3 study was lower among men, among those 

in the youngest age groups, among those with lower socioeconomic status as well as those without 

chronic musculoskeletal pain (Langhammer et al., 2012). This may have reduced the generalizability 

of the current findings. In particular, the incidence rates are likely to be somewhat lower and the 

recovery rates somewhat higher in a younger population including more men. On the contrary, as 

our analyses on education suggest, the incidence is likely to be higher and the recovery lower in a 

population including more members at the lower end of the socioeconomic ladder.  Analyses of 

associations in epidemiological studies have been shown to be less affected by the participation rate 

then prevalence and incidence estimates (Galea and Tracy 2007). The figures representing predictors 

of chronic pain during the follow up period may therefore be interpreted with less caution.  

The study sample size was determined to be able to estimate incidence estimates as low as 2% with 

sufficient precision. Our main results is well beyond this, but estimates that is based on smaller 

subgroups have to be interpreted more carefully in line with the provided confidence intervals. 

No formal and standardized definition of chronic pain exists. In the upcoming ICD-11, chronic pain 

will be defined as persistent or recurrent pain lasting longer than three months (Treede et al., 2015). 

The proposal also takes into account additional criteria for severity and functioning. Our definition of 

chronic pain is therefore conceptually similar to this. In a recent meta-analysis, it was shown that 

variations in prevalence estimates was not related to different duration criteria used to define 
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chronic pain in the various studies  (Steingrimsdottir et al., 2017).  However, other factors such as 

the phrasing and framing of the question and the choice of additional criteria may influence the 

classification. As there are no objective measures or gold standard for detecting chronic pain, there 

will be uncertainty associated with the classification. Future research will benefit from agreeing on 

standardized measures.  

 

Conclusion: 

This study gives further evidence for the major health challenge chronic pain poses to society by 

demonstrating that it is a lasting problem for many. For others, chronic pain is a condition they move 

in and out of. Chronic pain should be viewed in the context of previous experiences of pain. Clinical 

evaluation of patients with chronic pain is likely to improve by undertaking a thorough case history 

including the course and intensity of the chronic pain. When also considering additional prognostic 

factors, one may improve patient classification and thereby patient information and communication.  

This is particularly important when discussing with the patient whether recovery is a realistic goal. 

When recovery seems unrealistic, treatment may focus on other aspects to relieve suffering and 

improve functioning and health. It is also important to identify and target modifiable prognostic 

factors such as poor sleep, depression and catastrophizing at an early stage. Treatment focused on 

these factors may increase the probability of recovery, particularly in newly developed chronic pain.   
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Legends 

Figure 1: Flow of participants through the study and the analyses 

Figure2: Year by year probability (%) of maintaining a status of no chronic pain (stability) and of 
transition into chronic pain (annual cumulative incidence) according to the stability 

Figure 3: Year by year probability (%) of maintaining a status of at least moderate chronic pain 
(stability) and of transition into no chronic pain (recovery) according to the stability 

Table 1: Demographic characteristics and prevalence of chronic pain at the five annual follow up 
measures of the HUNT pain study 

Table 2: Number of occasions with moderate to severe chronic pain from one to four years of follow 
up according to chronic pain status at baseline 

Table 3: Associations between baseline characteristics and moderate to severe chronic pain during 
one to four years of follow up among subjects not reporting and subjects reporting chronic pain at 
baseline 
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