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Abstract

Objective This study aimed to estimate the total healthcare
costs associated with elderly chronic pain (CP) patients, define
cost-related factors in this population, and examine cost evo-
lution over two years.

Method This is an ancillary study from the CP S.AGE
subcohort, including non-institutionalized patients aged over
65 suffering from CP. 1190, 1108, 1042, and 950 patients were
reviewed with available healthcare data at follow-up visits at
6, 12, 18, and 24 months, respectively. Healthcare compo-
nents included medical and paramedical visits, medication
prescription, and hospitalization.

Result The mean total cost in the first semester was es-
timated at €2548+€8885 per patient. Hospitalization rep-
resented the largest cost component (50 %) followed by
paramedical care (24 %), medications (21 %), and med-
ical visits (5 %). Significant cost-associated factors were
comorbidity (OR 1.49, 95 % CI 1.35-1.64), dependency
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in daily activities (OR 1.85, 95 % CI 1.39-2.47), prob-
able depression (OR 1.71, 95 % CI 1.09-2.69), perma-
nent pain (OR 1.48, 95 % CI 1.18-1.86), neuropathic
pain (OR 1.94, 95 % CI 1.38-2.73), living alone (OR
1.45, 95 % CI 1.16-1.82), chronic back pain (OR 1.35,
95 % CI 1.07-1.71), and vertebral fracture/compression
(OR 1.47, 95 % CI 1.08-2.01). Healthcare costs in-
creased significantly by 48 % (p<0.0001) during
follow-up namely due to hospitalizations. Elevated costs
were associated with a higher risk of future hospitaliza-
tion (OR 1.95, CI 95 % 1.33-2.87).

Conclusion Healthcare costs increased rapidly over time,
largely due to hospitalization. Prevention strategies to limit
hospitalizations in elderly appear to be the most useful in order
to achieve cost savings in the future.
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Introduction

Chronic pain (CP) is a major public health issue as it affects
physical and mental health, limits functional status, and ad-
versely impacts quality of life [1]. It is also thought to be one
of the most common reasons for medical consultations, med-
ication use, and hospital admissions, in addition to other
healthcare services [2—4]. CP-attributable healthcare costs
are reported to exceed those of cardiovascular disease, diabe-
tes, and cancer [1]. The socioeconomic costs of CP are well
established for the general population. In a recent study con-
ducted in the USA, Gaskin et al. found that the total costs
associated with CP ranged from $560 to $635 billion in
2010. He also reported that incremental healthcare costs for
pain range from $261 to $300 billion annually [1]. In Sweden
and Ireland, the costs associated with CP reached €32 and
€5.34 billion nationally in 2008 [5, 6]. In France, few studies
estimate financial costs in CP populations. They are also lim-
ited to specific pain conditions such as back pain, osteoarthri-
tis, migraine, fibromyalgia, or rheumatoid arthritis [7-11].
Depont et al. reported that the total direct cost for chronic
low back pain (CLBP) was over €2.7 billion in 2007 among
a patient population aged between 35 and 64 years [7]. Bertin
et al. reported that the total annual cost of osteoarthritis in
community patients is €3.4 billion [11].

Although older people are at higher risk of pain-related
diagnosis, little is known about healthcare use and costs
among the elderly. Therefore, it is important to identify cost-
associated factors in the CP population since the aging of the
western population will likely result in significant increase in
medical costs in the future [3].

The aim of this S.AGE CP subcohort ancillary study was to
describe the total financial costs among elderly CP patients,
identify factors associated with healthcare costs, and examine
the risk of subsequent clinical events in the future.

Methods

The S.AGE cohort [12] is a French study of non-
institutionalized patients over 65 years old. This cohort (n=
3434) is composed of three sub-cohorts of patients suffering
from either atrial fibrillation (n=1072), type 2 diabetes
mellitus (2=983), or chronic pain (n=1379) [12-14].

From 51,179 general practitioners (GPs) contacted all over
France, 760 GPs accepted to participate in this cohort and then
were randomized into one of the three S.AGE sub-cohorts.
Patients were recruited between June 2009 and September
2011, and the follow-up of patients was planned for three
years with six-monthly visits.

GPs entered the patients’ data into electronic case report
forms (e-CRF). All prescriptions were recorded using the An-
atomical Therapeutic Chemical (ATC) classification code.
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Written and signed consent was obtained from all patients
before they were enrolled. The study was approved by Ile-
de-France XI Ethics Committee and the French Drug Agency
(ANSM). A detailed study protocol has previously been pub-
lished [12-14].

Study population

One thousand three hundred seventy-nine patients, meeting
the following inclusion criteria, were enrolled in the CP
subcohort: aged 65 or over and living in France, able to un-
derstand the objective of the study, registered with a social
security scheme or equivalent insurer, presenting pain lasting
more than 3 months and requiring treatment, and signing the
informed consent form. Patients could not participate if they
were nursing home residents and could not be monitored after
inclusion or had a short life expectancy. CP was defined as
pain that motivated visits to a general practitioner (GP), had
been developing for more than 3 months, and for which the
GP prescribed a treatment. The primary objective of CP
subcohort was to describe the pharmacotherapeutic manage-
ment of patients. Estimation of the resources’ consumption
according to the medical and nonmedical management consti-
tutes an ancillary objective of this cohort.

In the CP subcohort, 1190, 1108, 1042, and 950 patients
were reviewed with the available healthcare data at the suc-
cessive six-monthly follow-up visits. The reasons why pa-
tients did not attend the follow-up visits were as follows:
death, removal, institutionalization, withdrawal of consent,
withdrawal from the study because their GP stopped partici-
pating, and unknown (Supplementary Figure 1).

Baseline study variables

Socio-demographic data included the following: gender, age,
educational level, living area and situation, and professional
activity.

Pain variables are as follows: type (mechanical, inflamma-
tory, or neuropathic), chronology (permanent or intermittent),
and severity (scored visual analogue scale (VAS)). Pain sever-
ity was categorized into none or minimal (0-3), moderate
[4-6], and severe [7—10].

The impact of pain on mood, sleep, walking, relationships
with others, and daily activities was assessed by each GP on a
0- to 4-point scale. A total pain impact score was then calcu-
lated (addition of the 5 scores), varying from 0 to 20 (0 indi-
cating no impact of pain on the five items and 20 indicating
major impact) with good internal consistency (Cronbach’s al-
pha coefficient=0.74). Physical function was assessed using
the activities of daily living (ADL) scale [15]. A score of 6
indicates that the patient is independent while 0 indicates that
the patient is dependent. A simplified four-item instrumental
activities of daily living (IADL) scale was also used [16]. A
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score of 4 indicates that the patient is independent while 0
indicates that the patient is dependent. The presence of depres-
sive symptoms was assessed using the 15-item geriatric de-
pression scale (GDS) [17], with a score of >5 indicating some
depressive symptoms divided into two categories: possible
([5-10]) and probable (>10) clinical depression. Comorbidi-
ties included the following: arterial disease, atrial fibrillation,
high blood pressure, T2DM, heart failure, central nervous sys-
tem disease, cancer, and obesity.

Healthcare data

Four main healthcare components were recorded between
each successive six-monthly visit: paramedical care visits,
medical visits, medication prescriptions, and number of hos-
pitalization days. We estimated the total healthcare costs,
whether related or unrelated to CP.

(a) Paramedical care visits involving assistance at home
(washing, eating, going to the toilet, dressing, etc.), nursing
at home or in nurses’ offices, physiotherapy, and pedicure care
visits were recorded by each GP. (b) The number of medical
visits either to GPs or specialists was assessed by each GP
every 6 months. (c) All medications (ATC classification) pre-
scribed by the GPs at each six-monthly visit were taken into
account except over-the-counter medications. (d) Hospitaliza-
tions were categorized as day or inpatient, and the admission
departments were divided into three groups: general medicine,
intensive care, and surgery.

Costs were calculated using a societal perspective, i.e., in-
dependently of the payer. In France, the cost of paramedical
and medical visits, drugs, and hospitalization are fixed either
nationally or regionally. Therefore, we took into account the
official total cost, whatever the payer was (patient, national
healthcare system, region, or additional private health insur-
ance). Costs were calculated for each patient by multiply-
ing the number of visits, medications, and days of hos-
pitalization by unit costs. To convert euros into dollars,
multiply by 1.35 [18].

The cost of each medication was based on the selling price
provided from the national drug registry [19], which is unique
in France. The cost of each pill (or injection or patch) was
multiplied by the number of units taken each day.

A home assistance visit costs €30, a nursing at home visit
costs €14.95, a physiotherapist visit costs €22.26, a pedicure
visit costs €27, a GP visit costs €23, and a specialist MD visit
costs €30 [20].

Average daily hospitalization costs of stay were obtained
from Assistance-Publique Hopitaux de Paris (AP-HP),
representing forty teaching hospitals in and around Paris.
For each patient, its cost was obtained by multiplying the
average daily cost of stay in each department by the number
of days spent in the department in the last 6 months.

Daily average inpatient hospital costs of stay in gen-
eral medicine, geriatric, cardiology, neurology, other spe-
cialties (oncology, endocrinology, hematology, gastroen-
terology, infectious disease, nephrology, pulmonology,
rheumatology, psychiatry), orthopedic surgery, other sur-
gery (visceral surgery, neurosurgery, gynecology, oph-
thalmology, otolaryngology), and neurovascular depart-
ments were €428, €302, €583, €518, €537, €651, €855,
and €740, respectively, and €922 in intensive care units.
An average day hospitalization cost was considered to be
€870, which is the mean of day hospitalization costs in
the aforementioned admission departments.

Statistical analysis

Categorical variables were presented as frequencies and per-
centages. Group differences were tested using the chi-square
test. Continuous variables were presented as mean+standard
deviation. Group differences were tested using ANOVA and
Kruskal-Wallis tests for normally and non-normally distribut-
ed variables, respectively. The dependent variable was
healthcare cost, which was ranked into three categories (low,
intermediate, and elevated). The identification of the indepen-
dent cost-associated factors in the first semester was per-
formed through the two following steps: (1) in the univariate
analyses, the association of all study variables with the cost
variable was analyzed and only variables associated to cost at
p=<0.20 were considered to be entered in the multivariate anal-
yses. (2) In the multivariate analyses, variables with p<0.20
were introduced in the multiple logistic regression model with
a background selection procedure at a threshold of 0.05 and
resulting factors with p<0.05 were considered as independent
cost-associated factors.

The predictive power of the model was described
using the area under the receiver-operating characteristics
(ROC) curve (AUC). The p value of the changing
healthcare use and costs was calculated using repeated
measures ANOVA which accounts for a potential
heteroskedasticity using a command SAS: “proc mixed”
with “Repeated” function. Correlation between observa-
tion times was modeled with a compound symmetry
structure (type = cs) which assumes one overall variance
and one common pairwise covariance. Due to a signifi-
cant percentage of missing values in the multivariate
model, mainly related to GDS, the latter was imputed
according to the SAS multiple imputation procedure
(PROC MI). The association between healthcare costs
in the first semester and the occurrence of clinical events
between the 6th and 24th months was performed using
logistic regression after adjusting for the identified inde-
pendent cost-associated variables. Statistical analyses
were conducted using SAS (Statistical Analysis System,
version 9.3).
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Results
Baseline patient characteristics

From the 1379 patients included in the CP subcohort, 1190
underwent complete cost evaluation during the first semester
(between baseline and the sixth month of follow-up). Table 1
shows the characteristics of these 1190 patients, who had a
mean age of 78. Most (71 %) were females, 20 % had a high
level of education, and nearly 43 % lived alone at home. The
majority (89 %) experienced mechanical pain (19 % experi-
enced both mechanical and inflammatory pain), and 57.5 %
presented permanent CP with 73 % of moderate to severe
pain. Almost a quarter were considered dependent by the
ADL scale, and nearly half had depressive symptoms (GDS
>5). The CP diagnosis included the following: limb osteoar-
thritis (66 %), common back pain (60 %), vertebral fracture/
compression (16 %), inflammatory arthropathy (12 %), pe-
ripheral neuropathy (10 %), migraine (3 %), post-herpetic
(1.4 %), and psychogenic pain (4 %). The 1190 selected pa-
tients did not differ significantly from the 189 excluded pa-
tients based on the criteria presented in Table 1 (supplemen-
tary table 1).

Total healthcare use and costs in the first semester

The mean number of paramedical care visits per patient was
26.4+52.4 with the majority of visits for home assistance
followed by nursing visits. The mean number of medical visits
per patient was 5.1+4.1 with more visits to GPs than to spe-
cialists. The mean number of medications taken per patient
was 5.0+3.3 with the highest number for the cardiovascular
system (ATC C) followed by the nervous system (ATC N).

The mean number of days spent in hospital per patient for
any type of hospitalization was 1.9+£12.9 days (0.5£5.1 for
day hospitalization and 1.4+9.7 for inpatient hospitalization)
(supplementary table 2).

Most costs resulted from hospitalization, with a mean cost
per patient of €1270+€8672 (median=0, interquartile range
(IQR)=0), followed by paramedical care €624+€1218 (medi-
an=81, IQR=674), medications €529+€730 (median=381,
IQR=398), and medical visits €125£€100 (median=115,
IQR=108) (Table 2).

Cost-related factors in the first semester

Table 1 shows 17 factors associated with total healthcare costs
with a p value 0f <0.20. In the ordinal multiple logistic regres-
sion model, eight of these factors remained independently
associated with costs (Table 3): comorbidity, dependence de-
fined by the IADL and ADL scales, depression, permanent
pain, neuropathic pain, living alone, CBP, and vertebral
fracture/compression (AUC=0.72).
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Evolution of healthcare use and costs

From baseline to the 24th month, the mean numbers of all four
healthcare components increased significantly (supplementa-
ry table 2). During semesters 1, 2, 3, and 4, the mean
healthcare cost per patient was €2548+€8885 (median=858,
IQR=1361), €2848+€7723 (median=941, IQR=1535),
€3176+€11,949 (median=1011, IQR=1741), and €3761+
€11,977 (median=1059, IQR=1692), respectively. The mean
of all four cost components increased significantly during the
follow-up period with a 7, 14, 26, and 78 % rise for paramed-
ical care, medical visit, medication, and hospitalization costs,
respectively (Table 2).

Of the 950 patients seen at every six-monthly visit, the
individual mean number of comorbidities and functional dis-
ability increased significantly while pain severity decreased
significantly over the same period (Supplementary online
Table 3).

Healthcare costs and risk of future clinical events

The association between healthcare costs in the first semester
and the risk of several clinical events (hospitalization, death,
institutionalization, arterial disease, or cancer) during the next
18 months was analyzed in supplementary table 4. Elevated
healthcare costs in the first semester were associated with
1.95, CI 95 %1.33-2.87 higher risks of hospitalization at
2 years of follow-up after adjusting for the independent cost-
related factors obtained in Table 3. However, no significant
association was found between increased costs in the first
semester and the occurrence of death, institutionalization, ar-
terial disease, or cancer at 2 years.

Discussion

This is one of the few studies aiming to estimate the financial
cost of healthcare over time among non-institutionalized el-
derly CP patients, irrespective of the cause. We found that total
healthcare costs averaged €2548 per patient in the first semes-
ter following inclusion and increased substantially throughout
the follow-up period.

Many healthcare cost studies have been conducted in
France using a societal perspective in general populations with
specific pain conditions. In a retrospective study conducted in
primary care in France, including 796 adults, Depont et al.
found that the mean six-monthly cost attributed to CLBP per
patient was €716 [7]. This was lower than ours for two possi-
ble reasons: our study took into account total healthcare costs,
whether related or unrelated to CP, while Depont et al. con-
sidered only the costs attributable to CLBP. Furthermore, pa-
tients in the Depont et al. study were younger (53 versus 78
here) and had fewer comorbidities. In another French study,
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Table 1  Patients’ characteristics according to total healthcare costs in the first semester

Total, n=1190,  Low cost, median 326,  Intermediate cost, median Elevated cost, median 3419, P
n (%) IQR?* 214, min—max 857, IQR? 356, min-max IQR?* 4105, min—max
(0-548) =396, n (%)  (549-1341) n=397,n (%)  (1344-212,223) n=397, n (%)

Female versus male 848 (71.3) 260 (30.7) 286 (33.7) 302 (35.6) 0.005
Age 78.0+6.2° 77.1£6.1° 77.8+5.9° 79.2+6.5° <0.0001
High level of education (vs. low) ¢ 237 (20.1) 85(35.9) 91 (38.4) 61 (25.7) 0.02
Living alone (vs. with someone) 511 (42.9) 143 (27.9) 174 (34.1) 194 (37.9) 0.001
Urban (vs. no) 688 (57.8) 213 (30.9) 235 (34.2) 240 (34.9) 0.13
Professional activity? 0.47
Ongoing 18 (1.5) 9 (50.0) 6(33.3) 3 (16.7)
stopped 914 (77.1) 298 (32.6) 305 (33.4) 311 (34.0)
Never worked 254 (21.4) 88 (34.6) 84 (33.1) 82(32.3)
Mechanical pain (vs. none)“l 1053 (88.8) 344 (32.7) 354 (33.6) 355 (33.7) 0.41
Inflammatory pain (vs. none)® 309 (26.1) 108 (34.9) 115 (37.2) 86 (27.9) 0.05
Neuropathic pain (vs. none)* 164 (13.8) 34 (20.7) 52 (31.7) 78 (47.6) <0.0001
Permanent pain (vs. Intermittent)® 680 (57.5) 184 (27.1) 235 (34.6) 261 (38.4) <0.0001
Pain severity"
[0-3] 327 (27.6) 134 (41.0) 111 (33.9) 82 (25.1) <0.0001
[4-6] 663 (55.9) 219 (33.0) 218 (32.9) 226 (34.1)
[7-10] 197 (16.6) 43 (21.8) 67 (34.0) 87 (44.2)
Pain impact score® 8.9+3.5° 8.3+3.5 9.0+3.4° 9.7+3.4° <0.0001
Diagnostic of chronic pain
Limb osteoarthritis " 782 (66.1) 249 (31.8) 266 (34.0) 267 (34.1) 0.39
Common back pain | 717 (60.4) 208 (29.0) 261 (36.4) 248 (34.6) 0.0004
Vertebral fracture/compression i 197 (16.6) 38 (19.3) 77 (39.1) 82 (41.6) <0.0001
Migraine | 31 (2.6) 12 (38.7) 10 (32.3) 9 (29.0) 0.78
Herpes zoster | 16 (1.4) 5(1.3) 8 (50.0) 3 (18.8) 0.30
Inflammatory arthropathy 145 (12.2) 43 (29.7) 55(37.9) 47 (32.4) 0.42
Peripheral neuropathy J 113 (9.5) 18 (15.9) 39 (34.5) 56 (49.6) <0.0001
Psychogenic pain * 50 (4.2) 10 (20.0) 16 (32.0) 24 (48.0) 0.05
ADL *: <6 (vs. 6) 288 (24.3) 54 (18.8) 73 (25.3) 161 (55.9) <0.0001
IADL": <4 (vs. 4) 366 (30.8) 69 (18.9) 102 (27.8) 195 (53.3) <0.0001
GDS-15™
<5 503 (53.5) 209 (41.5) 175 (34.8) 119 (23.7) <0.0001
[5-10] 348 (37.0) 85 (24.4) 109 (31.3) 154 (44.3)
>10 89 (9.5) 16 (17.9) 33 (37.1) 40 (44.9)
Number of comorbidities " 1.67+1.24° 1.22+1.04° 1.67+1.13° 2.13£137° <0.0001

* Interquartile range

®Mean+SD

©7 missing values (MV)

44 MV

7 MV

"No or minimal pain (0-3), moderate pain (4—6), severe pain (7-10), 3 MV

€ Impact of pain on mood, walking, sleep, daily activities, relationships with others, | MV

"6 MV

3MV

i2Mv

k Activities of daily living scale (0-6 dependence, 6 independence), 3 MV

! Instrumental activities of daily living scale (0—4 dependence, 4 independence), 2 MV

™ Geriatric depression scale: normal <5, possible (5-10), and probable clinical depression >10, 250 MV
" Arterial disease, atrial fibrillation, high blood pressure, type 2 diabetes mellitus, heart failure, central nervous system diseases, cancer, obesity (BMI>30)

The p value determines if an explicative variable has the same or a different distribution between the three tertiles of cost
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Table 2 Evolution of healthcare costs during the follow-up period

Baseline to 6 months
follow-up (semester 1)

6th to 12th month
follow-up (semester 2)

12th to 18th month
follow-up (semester 3)

18th to 24th month )4
follow-up (semester 4)

Paramedical cost 6241218 633+£1184
(0-8065) (0-7286)
81 (674) 89 (711)

Medical cost 125100 137+£103
(0-868) (0-976)
115 (108) 122 (106)

Hospitalization cost 1270+£8672 1515+£7518
(0-210,870) (0-96,600)
0(0) 0(0)

Drug cost 529+730 622+925
(0-9099) (0-11,179)
381 (398) 421 (429)

Total cost 2548+8885 2848+7723
(0-212,223) (7-104,236)
858 (1361) 941 (1535)

638+1220 669+1286 <0.0001
(0-7662) (0-9155)

84 (671) 89 (697)

135104 143109 <0.0001
(0-950) (0-912)

115 (106) 122 (115)

1741+11,664 2259+11,537 <0.0001
(0-223,995) (0-156,408)

0(0) 0(0)

645981 6674953 <0.0001
(0-13,667) (0-13,667)

451 (455) 471 (487)

3176+11,949 3761+11,977 <0.0001
(29-226,853) (0-161,977)

1011 (1741) 1059 (1692)

Results are presented as mean+SD, (min—max), median (interquartile range)

Kobelt et al. found considerably higher six-monthly individu-
al costs (€5879) among rheumatoid arthritis (RA) patients
with a mean age of 62, which was explained by the authors
to be related to the high disease severity and high proportion
of patients receiving expensive biological treatment [9]. Bertin
et al. found that the six-monthly cost of medications and med-
ical consultations for osteoarthritis reached €438 [11]. In Ger-
many, Huscher at al. reported that six-monthly costs for RA

Table3  Factors independently associated with total healthcare costs in
the first semester

Final n of the model=1164 OR 95%CI pvalue*
Number of comorbidities” 149 1.35-1.64 <0.0001
IADL (<4 vs. 4)° 1.67 1.27-2.19 <0.0001
GDS-15° <0.0001
Possible depression 1.63  1.27-2.08
Probable depression 1.71 1.09-2.69
ADL (<6 vs. 6)° 1.85 1.39-2.47 <0.0001
Permanent (vs. intermittent) 148 1.18-1.86  0.0001
Neuropathic pain (vs. none) 1.94 138273 0.001
Living alone (vs. none) 145 1.16-1.82  0.001
Common back pain (vs. none) 1.35 1.07-1.71  0.01
Vertebral fracture/compression (vs. none) 1.47 1.08-2.01  0.01

# Arterial disease, articular fibrillation, high blood pressure, diabetes,
heart failure, central nervous system, cancer, obesity

® Instrumental activities of daily living scale (0—4 dependence, 4
independence)

¢ Geriatric Depression Scale: normal <5, possible (5-10), and probable
depression >10 (obtained after imputation)

4 Activities of daily living scale (0-6 dependence, 6 independence)
*Significant when p<0.05
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patients over 65 reached €3111 per person in 2011 [21]. In the
USA in 2005, the six-monthly costs in adults with back and
neck pain amounted to €2257, which is in the same order of
magnitude as our results [22]. However, cost comparison be-
tween countries is difficult because healthcare systems, MD
costs, paramedics, hospitalizations, and medications can vary
considerably [7, 10].

In this study, the main cost component in the first semester
was hospitalization (50 %) followed by paramedical care
(24 %). Medication and medical consultation costs accounted
for 21 and 5 %, respectively. These findings are consistent
with the systematic review of RA patients; Lubeck et al. con-
cluded that hospitalization was the highest component of di-
rect costs followed by medications and physician visits [23].
Numerous additional studies have previously observed that
hospitalization ranges from 25 to 62 % of the total cost, mainly
depending on the type of disease responsible for the pain and
the patient’s age [4, 6, 22, 24].

The second aim of this study was to analyze which factors
are associated with healthcare costs. In a multivariate analysis,
costs were independently associated with the number of co-
morbidities, dependency, depression, permanent pain, neuro-
pathic pain, living alone, CBP, and vertebral fracture/compres-
sion. These results are generally consistent with the determi-
nants identified in previous studies examining healthcare use
and costs, remembering that we considered multiple pain con-
ditions in elderly patients while most studies examined just
one [2, 25-31].

In this study, healthcare costs increased by 48 % over the
follow-up period. This dramatic cost increment was mainly
due to an increase in the number of days spent in hospital
which costs raised by 78 %. Several studies have found an
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increase in healthcare costs over time ranging from 47 to
129 % depending on the study period, pain condition, and
population age [22, 21, 32-34]. Furthermore, our results re-
vealed that elevated costs in the first semester are associated
with an increased risk of hospitalization during the next
18 months. Therefore, healthcare costs and hospitalizations
seem to be closely linked. As a consequence, prevention of
hospitalization might be one of the most effective interven-
tions to reduce the burden of costs in such elderly patients. A
meta-analyses conducted by Fox et al. found that geriatric
units were associated with less functional decline, shorter
length of hospital stay, and lower cost. Therefore, such units
might be useful for our study patients in order to reduce the
functional decline, length of stay in hospital, and at last, the
costs [35].

This study is one of the few to develop longitudinal cost
estimates among elderly CP patients. The societal perspective
is considered the most comprehensive and avoids
underestimating costs when only considered from a narrower
perspective.

Some study limitations should be mentioned as fol-
lows: (1) the retrospective method used to collect
healthcare data in the last 6 months may underreport
the number of healthcare visits. (2) The sample in this
study is based on elderly patients consulting primary care
physicians and does not represent institutionalized elder-
ly patients, thereby limiting the generalization to all el-
derly CP patients. (3) Although the data made it possible
to examine multiple components of healthcare services,
other important aspects of medical care such as over-the-
counter medications, medical imaging techniques, biolog-
ical analysis, or complementary and alternative therapies
were not taken into account. (4) The way of calculating
hospitalization costs was based on an average daily cost
of stay in specific admission departments which does not
necessarily represent the cost calculated by the French
healthcare system (based on an average cost for a spe-
cific disease). (5) Other variables such as patient’s belief
about pain, treatment, healthcare services, and treatment
adherence which have been associated with variations in
healthcare use and costs [36] were not assessed and
might therefore represent an additional confusion bias.
Finally, as we only assessed total healthcare costs, we
were unable to define the proportion of costs attributed
to CP versus those generated by unrelated coexisting
diseases.

Conclusion
This study highlights high healthcare costs in elderly CP pa-

tients, which increased dramatically over 2 years mainly due
to hospitalizations. It provides also for GPs a quick and easy

tool for identifying patients at high risk of healthcare costs.
For such patients, interventional geriatric units might be very
useful to prevent hospitalizations and achieve cost savings in
the future.
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