
The price of pain: the economics of chronic adolescent pain

Cornelius B Groenewald*,1 and Tonya M Palermo1

1Department of Anesthesiology & Pain Medicine, University of Washington & Seattle Children’s 
Hospital, 4800 Sand Point Way, Seattle, WA 98115, USA

Keywords

adolescent; economic; healthcare use costs; pain

Chronic pain is a distinct disease entity that affects adolescents’ health in many tangible 

ways. Chronic pain is associated with anxiety and depression, fatigue, sleep disturbance, 

functional disability, and reduced quality of life [1–3]. Chronic pain also complicates other 

conditions: adolescents with anxiety disorders and depression are more likely to 

subsequently develop chronic pain and chronic pain is also a major cause of morbidity 

among adolescents with juvenile arthritis, sickle cell disease and those undergoing surgery 

[4–6]. Epidemiological studies estimate that up to a third of adolescents are affected by 

chronic pain [7]. Given the associated health consequences and high prevalence rate, it 

stands to reason that chronic adolescent pain may exert a significant economic burden on 

society. Surprisingly, this economic burden is largely unknown.

In contrast, it is well established that economic costs due to adult chronic pain are 

considerable. In the USA, the Institute of Medicine, a nonprofit, nongovernmental 

organization whose purpose is to provide national advice on health policy, recently 

commissioned a report aimed at estimating the state of pain treatment and research in the 

USA titled ‘Relieving Pain in America’ [8]. As part of this report, the Institute of Medicine 

estimated that chronic pain affected 100 million adults and was associated with up to US

$635 billion in healthcare costs and lost productivity in 2010. This is substantially more than 

the estimated costs for heart disease (309 billion), diabetes (188 billion) and cancer (243 

billion) in America. However, even though the economic burden is staggering, funding for 

chronic pain is paltry. It is estimated that the National Institute of Health in the USA spends 

about 1.2% of its budget on pain research [9]. This has clear implications: several groups, 

including the American Pain Society, have subsequently called for increased efforts to 

develop new therapies, optimize existing therapies, improve the understanding of pain and 

its mechanisms, and improve access to care in order to reduce the burden of adult chronic 

pain. Unfortunately, the Institute of Medicine did not include data on adolescent pain costs 

in their report.
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Current state of knowledge of adolescent pain costs

Population-based studies have reported increased rates of health services use by children 

with chronic pain in Europe and Asia. In the Netherlands, Perquin et al. (2000) found high 

rates of physician consultation (57%) and medication use (39%) in a community sample of 

children with chronic pain [10]. Similarly, in Malaysia, Boey et al. (2001) found that 48.4% 

of children with abdominal pain consulted a medical practitioner over the previous year 

[11]. In a small single-site study from the USA, Toliver-Sokol et al. (2011) found that in a 

sample of youth seeking care for chronic pain in a multidisciplinary tertiary care pain clinic, 

79.7% consulted healthcare providers and 72.9% received prescribed medications for pain 

over the previous 6-month period [12]. The mean number of healthcare visits over 6 months 

incurred by participants in this study were 19 visits. While these studies confirmed high 

rates of healthcare use, they did not directly address associated economic costs. Currently, 

only two published studies have attempted to comprehensively estimate costs related to 

adolescent chronic pain, incorporating both direct (healthcare expenditures) and indirect 

(productivity losses due to parents’ work absences) costs. In a small cohort of 52 

adolescents, Sleed et al. (2005) estimated the mean annual cost per adolescent with chronic 

pain for the United Kingdom’s National Health System at approximately $16,400 (converted 

to 2012 US dollars) [13]. In another small cohort study involving 149 participants presenting 

to multiple tertiary care pain clinics, Groenewald et al. (2014) reported that adolescent 

chronic pain was associated with an annual average cost of $11,787 (2012 US dollars) [14]. 

Both of these studies attempted to extrapolate their findings to national costs on adolescent 

pain, resulting in estimates of $9.5 billion for the United Kingdom and $19.5 billion for the 

USA annually (both converted to 2012 dollars). However, it is important to note that both 

these studies only enrolled adolescents with chronic pain problems severe enough to 

necessitate referral and evaluation in multidisciplinary tertiary care pain clinics, thereby 

likely overestimating costs. Furthermore, both studies had small samples, further limiting 

generalizability. Consequently, we have no reliable or solid estimates of the economic 

burden of chronic adolescent pain on society.

Rationale for & potential benefits of economic & cost analyses

Studies of economic costs associated with adolescent chronic pain are urgently needed to 

inform government, health providers and the general public about the scope of the problem. 

Data from such studies may help policy makers direct healthcare and research resources 

toward chronic pain. Additionally, cost analysis studies can help determine the potential cost 

savings for treating or preventing chronic pain. Cost analysis would also allow the 

comparison of costs between childhood diseases. Currently, attention-deficit hyperactivity 

disorder, asthma, and obesity are considered by both government and the lay public to be 

among the most costly pediatric diseases and funding for these conditions have become a 

priority. Directly comparing costs of pain to these priority conditions may give health 

decision-makers guidance on allocation of resources. A further benefit of cost analysis 

studies is that it provides important information for economic analysis such as cost-effective, 

cost-benefit and cost-utility analyses. Economic analyses directly compare the relative costs 

and clinical outcomes of two or more alternative health treatments. It is unlikely for a new 
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treatment to become widely adopted, unless it is shown to have at least comparable efficacy 

to other treatments and to save costs.

Methods of performing cost analysis: how should chronic pain costs be 

quantified?

While studies describing costs associated with chronic pain are urgently needed, it is 

important to not overestimate costs meant to urge decision makers into action. For example, 

extrapolating cost findings from adolescents presenting to tertiary care pain clinics may 

result in erroneously high national estimates since this represents only one end of the 

spectrum of adolescent chronic pain. While there are numerous reports describing how to 

conduct excellent cost analysis studies (see Larg et al. and Segel et al.), we will briefly 

discuss considerations in producing standardized and accurate cost analysis studies, using 

examples from the USA [15,16]:

• Specify the population being studied. There is currently a need to better estimate 

the economic burden of chronic pain on a societal level, both nationally and 

globally. In order to accomplish this goal, representative populations of adolescents 

with a wide spectrum of chronic pain problems and who receive care in different 

settings (e.g., primary care, specialty care) should be identified for study;

• Identify from whose perspective the costs are being considered. While several 

options are available, it is generally agreed that a societal perspective is the most 

appropriate. The societal perspective includes costs borne by all members of 

society, including the health system, family members and productivity losses to the 

economy. In contrast, cost analysis from a healthcare insurers’ perspective may 

neglect to consider the impact on family’s out of pocket costs;

• Comprehensively measure both direct and indirect costs. Direct costs are directly 

identifiable with a particular health service and are borne by the healthcare system 

and families such as hospital admissions, emergency department visits, outpatient 

visits, diagnostic tests, medications, other medical supplies and out of pocket costs. 

Indirect costs, on the other hand, measure the value of productivity lost due to pain, 

for example, parents taking time off work to care for a child in pain;

• Assign representative monetary values to healthcare use captured in studies. In the 

USA, one way to accomplish this is by applying unit cost data from the Medical 

Expenditure Panel Survey, which is the most complete source of data on healthcare 

use and costs for the civilian US population. Similar techniques exist for 

monetizing prescription medications use (using average wholesale prices from 

Thompson’s Redbook) and human capital costs (average hourly wages) [14];

• Compare costs from studies performed in different years and different countries. 

This is surprisingly easy to do. To compare costs for the same country over several 

years, costs should be multiplied by the medical care component of the consumer 

price index. In the USA, these data can be found on the US Department of Labor 

website [14]. Similarly, costs between countries can be compared by converting to 

a standard monetary value based on current exchange rates.
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Conclusion

Ample research has identified that adolescent chronic pain is a major cause of morbidity. 

Associated costs have not been well described, however, available data suggest that costs 

may mirror the enormous costs associated with adult chronic pain. Well-designed cost 

analysis studies are urgently needed to make pediatric chronic pain a priority condition, and 

to inform health policymakers on how best to allocate scarce funds for children and 

adolescents with chronic pain.
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“Given the associated health consequences and high prevalence rate, it stands to reason 

that chronic adolescent pain may exert a significant economic burden on society. 

Surprisingly, this economic burden is largely unknown.”

Groenewald and Palermo Page 6

Pain Manag. Author manuscript; available in PMC 2015 September 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



“Studies of economic costs associated with adolescent chronic pain are urgently needed 

to inform government, health providers and the general public about the scope of the 

problem.”
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