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ABSTRACT

Objectives: To estimate the burden of disease related to chronic pain in Ecuador.

Methods: We used Global Burden of Disease (GBD) methods to estimated disability-adjusted life years
(DALYs) related to chronic pain in Ecuador related to lumbar pain, osteoarthritis, post-herpetic neur-
algia, diabetic neuropathy, cancer-related pain, and other musculoskeletal pain. We estimated the
prevalent cases by sex and age group using literature data. We only estimated years lived with disability
using disability weights obtained from the GBD, with the assumption that no premature death would
be related to pain. We used a prevalence-based approach to estimate cases by sex and age group using
literature, without discounting or age adjustment. We calculated total DALYs and DALYs/100,000
inhabitants.

Results: Our estimated yielded a total of 3,644,108 patients with chronic pain. They would produce
256,090 DALYs or 1,483 DALYs/100,000 inhabitants attributable to chronic pain. Low back pain,
osteoarthritis and cancer-related pain were the drivers of DALY production.

Conclusions: Chronic pain is an important source of burden of disease. It is comparable to other
important causes such as headaches, stroke, diabetes and chronic obstructive pulmonary disease,
among others. Low back pain, osteoarthritis and other musculoskeletal pain were the biggest con-
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tributors given their high prevalence.

1. Introduction

Pain constitutes one of the most common reasons for medical
consultation among individuals of different age ranges and is
characterized as a sensory and emotional experience that man-
ifests itself in an individualized way [1,2]. According to the
International Association for the Study and Treatment of Pain
(IASP), pain is defined as an unpleasant sensory and emotional
experience associated with, or resembling that associated with,
actual or potential tissue damage [3]; it is classified as chronic
pain when the pain lasts more than 3 months or is later than the
estimated healing time of an injury, being persistent even when
there is no identifiable cause that can explain its presence.
Chronic pain can originate from continuous stimulation or
changes at the nociceptor level due to localized tissue damage,
as a result of acute injury or disease, or damage to the central or
peripheral nervous system, or both [4]. In addition, it includes
symptomatic, subjective, pathophysiological and biopsychoso-
cial factors that interact to mediate the pain response, so its
diagnosis is often challenging and its treatment requires
a multifactorial approach [2,4,5].

Chronic pain is a widespread health problem that exerts
a social and economic burden [4]. In 2016, the Global Burden
of Disease (GBD) Study reaffirmed the relevance of pain and
pain-associated diseases as the main reason for disability and
burden of disease worldwide, which has presented an increase

as a function of years lived with disability, mainly associated
with recurrent headaches, low back, and neck pain [6]. The
overall prevalence of chronic pain has been estimated at
30.3% + 11.7% considering all causes worldwide [7]. For devel-
oping countries, a prevalence of 18% has been reported (95%
confidence interval: 10-29%) [8]. The prevalence of this con-
dition has not been measured in Ecuador and the information
closest to context is that reported for Colombia [9]. According
to a survey by the Colombian Association for the Study of
Pain, almost half of the population surveyed reported having
experienced some type of pain during the last month. About
50% of the patients who felt pain presented a chronic type of
pain. Fifty-two percent accepted that their daily activities
(work, academic, home, others) were interrupted because of
a health problem [9,10].

The economic impact of chronic pain is high since it is
related to an increase in the use of health resources and
productivity losses [11,12]. This increase in resource consump-
tion is related to the complex nature of chronic pain, which in
most cases requires interdisciplinary approaches and complex
treatments that include multiple medications, interventional
techniques such as nerve blocks, surgery, implantable drug
delivery systems and spinal cord stimulators, physical rehabi-
litation and psychological treatments [4]. For the United
States, the Interagency Task Force on Pain Management Best
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Practices estimated that 50 million to 100 million people have
chronic pain, making it the most prevalent, costly, and dis-
abling health condition in the United States. Pain (acute and
chronic) caused estimated costs in the United States between
$560 billion and $635 billion annually [13]. This estimate
includes the costs associated with health care and lost pro-
ductivity costs. Few studies have evaluated this topic in Latin
American. A group in Chile estimated that $1.39 billion dollars
(approximately US$1.30 billion dollars at constant 2010 prices)
of total annual costs could be associated with chronic muscu-
loskeletal pain . This is equivalent to 0.417% of the gross
domestic product. It is important to consider that estimations
for each country are difficult to compare considering differ-
ences in methods, local cost and types of pain being consid-
ered. In Chile, they estimated 137,037 disability-adjusted life
years (DALYs) related to chronic pain [14].

Burden of disease can summarize the impact on quality and
quantity of life using DALY [15,16]. They include both the
losses related to premature death (years of life lost) and
those related to disability (years of life lived with disability)
[17]. Some disease-burden studies have been published, but
most have been limited to musculoskeletal pain [17].
Considering the lack of information related to the impact of
chronic pain [18], the objective of this study was to assess the
burden of disease of chronic pain in Ecuador.

2. Materials and methods

We used the methodology proposed by the WHO and the
GBD to estimate the burden of disease of chronic pain [19].
The data was analyzed using Excel 365 (Microsoft®, Redmond,
WA, USA). No ethics committee approval was required for this
study.

2.1. Pathologies related to chronic pain

We identified ICD-10 codes that were related with pathology
that could produce chronic pain, considering the causes iden-
tified by WHO [20]. We grouped those causes in six categories:
post-herpetic neuralgia, diabetic neuropathy, chronic low back
pain, osteoarthritis, musculoskeletal conditions (include diag-
nosis as unspecified rheumatoid arthritis), and oncological
pain. (Supplementary table 1).

2.2. Data sources

For this study, we used the most recent available projected
population reported for 2019 by the National Institute of
Statistics and Census (INEC) [21], considering the age and sex
distribution. The demographic information obtained from
INEC was used as a denominator in the calculation of the
prevalence of each health condition and the DALY rate per
100,000 inhabitants (Supplementary table 2).

For post-herpetic neuralgia, prevalence information was
obtained from the study by Yang et al [22]. The prevalence
of post-herpetic neuralgia was assumed to be 0% below the
age of 40 years. For diabetic neuropathy, we considered the
study by Abbott et al [23] who estimated the prevalence in
a group of patients diagnosed with diabetes. Information

on the total number of cases with diabetes was obtained
from the GBD portal of the IHME [24]. The age distribution
was assumed to be proportional to the age distribution of
the general population of Ecuador for the year 2019. The
prevalence of diabetic neuropathy was assumed to be 0%
below the age of 15 years. We then estimated the quantity
of patient that had chronic pain for both post-herpetic
neuralgia and diabetic neuropathy. We identified a study
describing the proportion of patients affected by localized
neuropathic pain (LNP) for each condition [25]. 83.3% of
cases with post-herpetic neuralgia and 62.9% with diabetic
neuropathy were considered to have LNP. For other types
of pain, such as low back pain or oncological pain, the
analysis could not be performed because there is insuffi-
cient information to define the percentage of cases with
chronic pain.

The cases for chronic low back pain, osteoarthritis, other
musculoskeletal conditions and cancer were obtained from
the GBD projections [24] because the local data were consid-
ered to be underestimated. Details of the cases of chronic pain
associated with each cause can be found in the
Supplementary Material (Tables 3 to 8).

To calculate the number of patients who could have
chronic cancer pain, we considered data from a prospective
multicenter observational study conducted in France with
1885 patients [26]. The authors described that 28.2% of
patients had some form chronic pain (95% confidence interval
(95% Cl) 26.3-30.5). In our calculations, we assumed that this
proportion would be homogenous in all age groups

2.3. Calculation of DALYs

DALYs include years of life lost due to premature death (YLL)
and years of life lost due to disability (YLD) [19]. This estima-
tion is performed for each pathology (a), age group (i) and sex
(j). Total DALY result from the addition of all individual groups.

DALYy = YLLgj + YLD

We calculated results as overall DALYs and DALYs per 100,000
inhabitants.

We assumed that no premature death would be produced
by chronic pain directly. As such we did not calculate YLLs.

For the YLD, we considered a prevalence-based approach
considering the currently accepted methods by the GBD stu-
dies, with no discounting or age adjustment [15,19,27]. We
identified the total number of cases (C) for each pathology
and multiplied it by the disability weights (DW) attributable to
the pathology. In this approach, the time duration of the
sequela is not considered.

YLDa,/ = Caij X WDa

For each pathology, the list of sequelae was searched for those
corresponding to the group of pathologies of interest [15]. The
list in the 2017 GBD study was used for this study [15].

e For diabetic neuropathy, we identified a specific health
condition, with a disability weight of 0.133 (95% Cl 0.089
to 0.187).
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e For post-herpetic neuropathy, we identified a health con-
dition for active herpes zoster (0.058, 95% Cl 0.035 to
0.090). However, we considered that it was not adequate
since we only wanted to highlight neuropathic pain. We
assumed that the same disability weight of diabetic
neuropathy could be applicable (0.133 with 95% CI
0.089 to 0.187).

e For chronic low back pain, we identified eight sequelae
[28]. We obtained the frequency of each level of disabil-
ity weight from an estimate for Colombia [29]. With this
information, we calculated the combined disutility
weight. (Supplementary table 9)

e For osteoarthritis, we identified three health conditions
[28]. We identified a distribution of the levels of disability
weights from low- and middle-income countries [30] and
used it to estimate a combined disutility weight.
(Supplementary table 9)

e For cancer-related pain, we did not identify a specific
health conditions. There are two health conditions related
to: cancer diagnosis and primary treatment (0.288, 95% Cl
0.193 to 0.399) and management of the terminal phase
(0.540, 95% Cl 0.377 to 0.687) [28]. They both include pain
and many other symptoms related to cancer In order to
account for this uncertainty and that the disability weight
can include other symptoms, we assumed the least severe
disability weight (cancer diagnosis and primary treatment)
was considered for all patients.

e For the categories of other types of pain, we did not
identify a general health condition but found several that
were applicable to specific diseases, with a great range
of disability weights. We assumed a conservatively low
level of disutility considering the heterogeneity of the
category, (0.023, 95% Cl 0.013 to 0.037) [28].

3. Results
3.1. Epidemiological estimation

A total of 3,644,108 patients with chronic pain were identified,
corresponding to 21% of the total population. The distribution
of pathologies by age and group is described in Table 1 and
specific base values for each group are presented in
Supplementary tables 3-8. The most frequent pathology
were other musculoskeletal conditions (1,309,402 cases) fol-
lowed by osteoarthritis (1,062,016 cases). (Supplementary
material, Figure S1) The least frequent were oncological pain,
post-herpetic neuralgia, and diabetic neuropathy. The age
group with the most total patients identified was between
55 and 59 years old (391,652 cases) which represents 10.7% of
the total number of cases.

All pathologies showed a clear increase in their rate per
100,000 inhabitants with age (Figure 1). This trend is particu-
larly pronounced for osteoarthritis.

3.2. Estimation of DALYs

From this, a total of 256,090 DALYs produced were estimated,
with a rate of 1,483 DALYs per 100,000 inhabitants. The

specific groups of pathologies with the highest production
of DALYs were chronic low back pain (105,818 DALYs; 613
DALYs/100,000), osteoarthritis (71,474 DALYs; 413 DALYs/
100,000) and other musculoskeletal conditions (30,116
DALYs; 174 DALYs/100,000). Table 2 shows the detailed infor-
mation. LNP was associated with 27,521 DALYs (159 DALYs/
100.00) representing 70.5% of the burden with respect to
post-herpetic neuralgia and diabetic neuropathy. With respect
to the total burden of chronic pain, LNP would account
for 10.7%.

For the DALY rate per 100,000 inhabitants, there is also
a trend of increasing with age, like the data for the number
of cases, with less emphasis on chronic low back pain.
(Supplementary material, Figure S2) Nevertheless, this group
was the one with the highest rate in all age groups. (Figure 2)

4. Discussion

Chronic pain has been an underestimated condition due to
the lack of a specific diagnosis to report it in a systematic way.
We estimated the burden of disease for chronic pain in
Ecuador using DALYs as a summary measure. We considered
literature data to perform epidemiological estimates. We then
used a prevalence-based approach to calculate DALY consid-
ering current estimates of burden of disease and disability
weights obtained from recent studies [19,28].

According to the results of the study, a total of 3.6 million
patients potentially affected by chronic pain, corresponding to
21% of the population. The calculated prevalence of chronic
pain in the adult population was 33%. These results are in the
range of those reported in other countries [31]. Studies con-
ducted in Latin American countries have reported chronic pain
prevalence rates of 29-42% in Brazil [8] and 32% in Chile
(excluding oncologic pain) [32]. In a systematic review that
included studies from developing countries, prevalence of
chronic pain is reported in the range of 13-51% with an
estimate under the random effects model of 32% (95% Cl
25-39%) [8]. Brazil was the only Latin American country repre-
sented in the review. In other research that included studies
developed in low- and middle-income countries, the esti-
mated prevalence of chronic pain in adults was 33% (95%Cl
26-40) and 56% (95%Cl 36-75) if elderly people are consid-
ered [33]. For musculoskeletal pain, the prevalence calculated
in this study was 7.6%, which is below the estimated preva-
lence in Chile of 21.8% (95%CI 19-24) [34]. The prevalence of
osteoarthritis (6.2% of the total population) is lower than the
prevalence in the adult population of 10.8% [35]. This study
estimated a similar prevalence of low back pain (5.5%) to the
available for the Andean region of Latin America (between 4.2
and 10.12%) [36,37].

Almost 256 thousand DALYs were calculated for chronic
pain. If this is compared with the estimated 4.38 million DALYs
for Ecuador in the GBD of 2019, it would mean that these are
5.9% of the total. This number of DALYs would be greater than
those estimated in the same study for headaches, stroke,
diabetes, and chronic obstructive pulmonary disease, among
others [24,28]. For cancer-related pain, the 9,635 DALYs esti-
mated here are consistent with the 11,458 YLDs estimated for
cancer in the GBD. Considering that we are estimating DALYs
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Figure 1. Rate of cases per 100,000 inhabitants for post-herpetic neuralgia, diabetic neuropathy, chronic low back pain, osteoarthritis, cancer-related pain, and other

diagnoses for each age group.

related to pain, they should be less that the total DALYs
related to cancer. In general, it is considered that there is
a reasonable consistency between our data and those carried
out in similar studies, despite using different data. For loca-
lized neuropathic pain, the burden of disease estimated in this
study may be underestimated because it only included the
burden attributable to post-herpetic neuralgia and diabetic
neuropathy. The main limitation in estimating the burden of
disease due to LNP is related to the difficulty in identifying it in
local clinical practice as there is no specific diagnostic code
and no standardized criteria to properly classify patients.

The estimated burden of disease for chronic pain could
have a major impact not only healthcare resource use but
also on lost productivity. Considering that most cases of low
back pain and other musculoskeletal conditions occur in the
working-age population, it is expected that these conditions
have a relevant bearing on absenteeism and presenteeism
[38,39] related to work. It is important to note that chronic
pain patients may have productivity loss not directly related to
pain but to their baseline disease (e.g. cancer). Several studies
provide economic impact estimation considering the human
capital approach. In a US study [40], costs related to lost
productivity accounted for up to 53% of total care costs. The
same study estimated that a person with moderate pain loses
on average 2.1 days more work than a person without pain,
a person with severe pain loses up to 4.7 days more and that
pain was associated to fewer hours worked per year*2. In
studies in Ireland, Sweden, and Denmark, productivity losses
accounted for 29-59% of total costs [41]. Concerning specific
conditions, a study in Brazil on low back pain costs reports
that 79% of the total costs correspond to lost productivity

costs [42]. During the period 2012-2016, the average absen-
teeism per person per year due to low back pain was 83—
100 days [42]. For Ecuador, there are no studies available on
the economic impact associated with chronic pain, so this
should be an aspect of research that should be considered
in future studies, especially considering the impact of this
condition in terms of disease burden.

The main strengths of this study is the application of
currently accepted methods for estimating burden of disease,
and the consistency of estimates with other studies*** [29,30].

Some limitations are related to epidemiological estimates.
Prevalence data for causes associated with chronic pain were
obtained from literature and GBD reporting as there is significant
underreporting of cases from local data. In particular, the pre-
valence of postherpetic neuralgia and diabetic neuropathy was
based on international studies as no local studies were identified.
Due to the limited availability of prevalence of diabetic neuro-
pathy by age group it was necessary to assume a proportional
distribution of cases. The extrapolation of international data may
also introduce error, given demographic differences between
countries. It is important to mention that the demographic infor-
mation we had available was from 2019, which could produce
slight differences in final results considering a potentially
changes in demographic profile over time. Other limitations are
related to DALY estimates. For chronic low back pain and
osteoarthritis, we had to weight different disutility weights con-
sidering literature data from other countries. This produces
a significant source of uncertainty that is particularly important
considering that they were the main producers of DALYs. For
cancer estimations, the disutility weight we used was not specific
to pain. As such, we could have overestimated total DALYs.
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Figure 2. DALY rate per 100,000 population for post-herpetic neuralgia, diabetic neuropathy, chronic low back pain, osteoarthritis, cancer-related pain, and other

diagnoses for each age group.

Calculation of the subgroup of cancer patients with chronic pain
may help correct this effect. Our estimation for years lost to
disability considered diseases that produce disability by factors
different from pain. The disability weight we used did not allow
to differentiate the source of disability. As such, we also have to
consider errors introduced by this issue. It is also important to
mention that our estimation refers to a single point in time. As
such we cannot evaluate the time trends of chronic pain in
Ecuador. Also our estimations have a descriptive nature, since
no hypothesis is being statistically tested.

Despite these difficulties, this estimation provides impor-
tant information for local decision makers in Ecuador.

5. Conclusions

Chronic pain produces a significant burden of disease in
Ecuador. Most DALYs were related to back pain and osteoar-
thritis. This information can help identify public health
priorities.
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