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everity of Chronic Pain Affects Health Care Utilization After
idney Transplantation
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nd Y. Rezaie

ABSTRACT

Background. While the association between chronic pain and high health care utiliza-
tion is a known issue in the general population, this relation has not been well studied
among kidney transplantation patients.
Methods. The subjects were first-time kidney transplant recipients engrafted between 2003 and
2006 and 6 months to 5 years postoperatively. Using SF-36 Bodily Pain Scale, patients were
categorized in three groups: group I, those with scores over 66.6; group II, between 66.6 and 33.3;
and group III, over 33.3. The subjects’ health care utilization was prospectively assessed by
recording the number of hospital admission days and the frequency of home nurse visits, outpatient
physician visits, and emergency department visits for any medical reason in a 6-month period.
Results. A stepwise increase in the frequency of patients admitted to the hospital (P �
.017), and those referred to emergency departments (P � .007) was correlated with greater
severity of pain in the three groups. However, the frequency of patients having outpatient
physician visits (P � .30) or home nurse visits (P � .387) did not vary significantly.
Similarly, with increased pain severity, an increase was observed in the number of
emergency department visits (P � .005) and duration of hospital stays (P � .049), but not
in the number of home nurse (P � .890) or physician visits (P � .112).
Conclusion. The severity of pain seems to increase the amount of health care use among
kidney transplant patients. To minimize associated costs, appropriate pain rehabilitation

programs are suggested.
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CHRONIC PAIN AND HEALTH CARE UTILIZATION 1123
HRONIC PAIN is associated with high direct and
indirect costs for health care systems. It is among the

rimary reasons for patients seeking health care.1 The
irect medical costs caused by pain amount to over $100
illion per year in the United States.2 There is evidence
howing that health care utilization is independently asso-
iated with chronic pain in the general population.3,4 The
igh-utilization patients are found to be more focused on
heir bodily symptoms such as pain.5 It is also known that
hronic pain frequency influences health care utilization in
society with universal access to health care.6

The high prevalence of pain among end-stage renal
isease (ESRD) patients decreases after kidney transplan-
ation.7–9 However, some patients continue to suffer from
hronic pain, and pain has been reported to be a cause of
orbidity among kidney transplant recipients.10,11 In fact,

ome studies have reported that chronic bodily pain in these
atients is as severe as among those undergoing chronic
emodialysis.12

Considering that the impact of chronic pain on health
are utilization has rarely been previously studied in kidney
ransplantation, as evidenced by the authors’ search in
ubMed, and in particular, there are scanty data from
eveloping countries, this study sought to assess the corre-

ation between the severity of pain and health care utiliza-
ion among kidney transplant patients.

ATERIALS AND METHODS

n this cross-sectional study, we studied an Iranian population who
ad undergone kidney transplantation between 2003 and 2006.
nformed consent was obtained from each patient; the patients
ere assured that their private information would be kept
onfidential.

Inclusion criteria were first-time kidney transplantation patients
ho were clinically stable, had a functional graft as evidenced by a

erum creatinine �1.2 mg/dL in women or �1.4 mg/dL in men, and
ad coverage by a medical insurance package.13 Only patients who
eceived their kidney transplant at least 6 months and at most 5
ears before enrollment were included in the study. This criterion
as based on previous evidence showing that yearly health care
osts stabilized at 6 months after kidney transplantation and
emained in a steady state for several years thereafter.14 We
xcluded patients who died before the end of the follow-up period.
e recorded demographic data (age, sex, and level of education),
onthly family income, etiology of ESRD, history of dialysis

before and after transplantation), and rejection.
The two-item Bodily Pain Scale from SF-36 (SF-36 BP) was used

s the measure of pain severity.15 This scale includes a six-level
ategorical scale of pain intensity (ranging from “none” to “very
evere”), and a five-level categorical scale of pain interference with
ormal work (ranging from “not at all” to “extremely”), which are
ombined into a single composite score of pain severity trans-
ormed to a 0 to 100 scale, with lower scores indicating higher levels
f pain severity. SF-36 BP score has been previously used as a pain
easurement tool.16 Based on SF-36 BP score, patients were

ategorized into three groups: group I, a BP score over 66.6; group
I, between 66.6 and 33.3; and group III, less than 33.3.

During a 6-month period, the subjects were interviewed monthly

n the phone, and their health care utilization was prospectively
ssessed by recording the number of hospital admission days and
he frequency of outpatient physician-visits, home nurse visits, and
mergency department visits for any medical reason. The frequen-
ies of patients in each of the three patient groups having used each
f the aforementioned health care services were compared. Alter-
atively, the three patient groups were compared in terms of the
uration of hospitalization and the number of home nurse, physi-
ian, and emergency department visits.

Statistical analysis was performed using SPSS version 13. The
requencies of categorical variables in the three study groups were
ompared using chi-square test. Kruskal Wallis test was used for
omparison of ordinal variables (eg, no. of hospitalization days and
hysician visits) among the three groups. P values less than .05 were
onsidered statistically significant.

ESULTS

verall, 122 patients finished the study. The mean value �
D of patient age was 44.17 � 14.00 years (range, 18 to 73
ears). Demographic and some ESRD-related clinical data
f the patients are shown in Table 1. Of the 122 patients, 53,
6, and 43 fell into the pain-related groups I, II and III,
espectively (see Methods). Table 2 shows the frequency of
he utilization of each measured health service among the
hree groups of the patients. A stepwise increase in the

Table 1. Demographic and ESRD-Related Clinical Data of 122
Iranian Renal Transplant Patients Studied for Health Care

Utilizations Associated With Chronic Pain

No. (%)

Gender
Male 81 (66.39%)
Female 41 (33.61%)

Marital status
Married 85 (70.00%)
Single 30 (24.17%)
Widowed 3 (2.50%)
Divorced 4 (3.33%)

Education level
Illiterate 8 (6.09%)
Primary school 21 (17.39%)
Not finished high school 34 (27.83%)
High school diploma 37 (30.43%)
University/college degree 22 (18.26%)

Monthly family income (US$)
�200 57 (46.22%)
200–300 49 (40.34%)
300–400 9 (7.56%)
�400 7 (5.88%)

Etiology of ESRD
Diabetes 12 (9.57%)
Hypertension 41 (33.91%)
Urological disease 1 (0.87%)
Congenital disease 9 (6.96%)
Glomerulonephritis 24 (20.00%)
APCKD 4 (3.48%)
Others 12 (9.56%)
Unknown 19 (15.65%)

Dialysis before transplantation 95 (77.87%)
Dialysis after transplantation 12 (9.62%)
APCKD, adult polycystic kidney disease.
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requency of patients admitted to hospital (P � .017) and
hose referred to emergency departments (P � .007) was
een as the severity of pain increased in the three groups of
he patients. However, the frequency of patients having had
utpatient physician visits (P � .30) or home nurse visits
P � .387) did not vary significantly among the three
roups.

Table 3 shows the difference in the length of hospital stay
nd the number of home nurse visits, outpatient physician
isits, and patients’ emergency department visits in the
hree groups. As the severity of pain increased in the three
roups, a significant increase was observed in the number of
mergency department visits (P � .005). Though the dura-
ion of hospital stays also increased with a marginally
ignificant statistical difference (P � .049), no significant
hange was observed in the number of home nurse visits
P � .890) or physician visits (P � .112) with increased
everity of pain.

ISCUSSION

ur study showed that an increase in the severity of
hronic bodily pain after kidney transplantation was
ccompanied by an increase in the utilization of some
ealth care services, such as hospital admissions days and
mergency department visits. Though the authors could
ot find any other study reporting a correlation between
he severity of chronic pain and health care utilization
mong transplant patients in PubMed indexed literature,
everal studies have reported the impact of pain on
ealth care utilization.17–21

In our study, 56% of posttransplantation patients re-
orted chronic bodily pain, of whom 62% reported severe
ain. In one study, 50% of the kidney transplant group and
6% of the liver transplant group complained of more than
ne pain location.22 Egfjord and Ladefoged found signifi-
antly higher consumption of narcotic analgesics among a
roup of kidney transplant patients compared to controls.23

A possible reason for the high prevalence of chronic pain
fter transplantation may be maintenance immunosuppres-
ive or antirejection therapies.22 Several retrospective
tudies have reported severe pain, restriction of move-
ent, transient musculoskeletal pain, and leg bone pain

yndrome among kidney transplant patients treated with
yclosporine.24 –27

Table 2. The Frequencies of 122 Renal Transplant Patients in
Each of the Three Pain-Related Patient Groups Having Utilized

Each of the Four Assessed Health Care Service Categories

Health Care Service

Group I
(n � 53),
No. (%)

Group II
(n � 26),
No. (%)

Group III
(n � 43),
No. (%) P Value

ome nurse visit 1 (1.9) 3 (11.5) 4 (9.3) .387
ospital admission 19 (36.0) 15 (57.7) 27 (63.8) .017
hysician visit 51 (96.2) 24 (92.3) 40 (93.0) .300
mergency 12 (22.6) 9 (34.6) 22 (51.2) .007
p
p

department visit
Our study showed a correlation between the severity of
odily pain and the frequency of emergency department
isits. This is consistent with previous reports demonstrat-
ng that a high proportion of patients referred to emergency
epartments have chronic pain as their chief complaint.28

Pain is known to be costly for the health care system. The
irect health care costs related to chronic pain may even
xceed the combined costs of treating patients with coro-
ary artery disease, cancer, and AIDS.29 These high costs
ay be caused by expensive medications, devices, or sur-

eries used for pain control.30 In addition, the indirect
osts, including loss of work days as well as reductions in
ork productivity and well-being (which are believed to be

everal times larger than the direct costs), should also be
dded to the pain-related costs.31

In conclusion, this study showed that a considerable
roportion of kidney recipients report experiencing some
orms of chronic pain and that the severity of pain affects
heir health care use. Therefore, it is suggested that high
osts of post–renal transplantation care might be decreased
hrough appropriate pain rehabilitation programs.

EFERENCES

1. Nickel R, Raspe HH: Chronic pain: epidemiology and health
are utilization. Nervenarzt 72:897, 2001

2. McCarberg BH, Billington R: Consequences of neuropathic
ain: quality-of-life issues and associated costs. Am J Manag Care
2(9 suppl):S263, 2006
3. Latza U, Kohlmann T, Deck R, et al: Can health care

tilization explain the association between socioeconomic status
nd back pain? Spine 29:1561, 2004

4. Hopman-Rock M, de Bock GH, Bijlsma JW, et al: The

Table 3. The Difference in the Length of Hospital Stay, and the
Number of Home Nurse Visits, Outpatient Physician Visits, and

Patients’ Emergency Department Visits Among the Three
Pain-Related Groups of 122 Iranian Patients After

Renal Transplantation

Group I
(n � 53),
No. (%)

Group II
(n � 26),
No. (%)

Group III
(n � 43),
No. (%) P Value

ome nurse visits
No use 52 (98.1) 23 (88.5) 39 (90.6)
�10 visits 1 (1.9) 0 (0) 2 (4.7) .890
�10 visits 0 (0) 3 (11.5) 2 (4.7)
ospitalization days
No use 34 (64.2) 11 (42.3) 16 (37.2)
�10 days 11 (20.8) 9 (34.6) 7 (16.3) .049
�10 days 8 (15.0) 6 (23.1) 20 (46.5)

hysician visits
No use 2 (3.8) 2 (7.7) 3 (7.0)
�10 visits 34 (64.2) 15 (57.7) 24 (55.8) .112
�10 visits 17 (32.1) 9 (34.6) 16 (37.2)

D visits
No use 41 (77.4) 17 (65.4) 21 (48.8)
�10 visits 12 (22.6) 9 (34.6) 21 (48.8) .005
�10 visits 0 (0) 0 (0) 1 (2.4)

ED, emergency department.
attern of health care utilization of elderly people with arthritic
ain in the hip or knee. Int J Qual Health Care 9:129, 1997



u
1

u
f

e
p

d

t
q
1

a
p

o
a

q
t
p

i
c

r

M
I

i
S

o
9

o

s
1

c
p

h
a

u
f

r
C

p
s

n
1

s
t
3

L
p

p
g

l
2

d
F
P

t

CHRONIC PAIN AND HEALTH CARE UTILIZATION 1125
5. Lundeen TF, George JM, Toomey TC: Health care system
tilization for chronic facial pain. J Craniomandib Disord 5:280,
991
6. Szpalski M, Nordin M, Skovron ML, et al: Health care

tilization for low back pain in Belgium. Influence of sociocultural
actors and health beliefs. Spine 20:431, 1995

7. Diaz-Buxo JA, Lowrie EG, Lew NL, et al: Quality-of-life
valuation using short form 36: comparison in hemodialysis and
eritoneal dialysis patients. Am J Kidney Dis 35:293, 2000
8. Meyer KB, Espindle DM, DeGiacomo JM, et al: Monitoring

ialysis patients’ health status. Am J Kidney Dis 24:267, 1994
9. Merkus MP, Jager KJ, Dekker FW, et al: Quality of Life over

ime in dialysis. The Netherlands Cooperative Study on the Ade-
uacy of Dialysis. NECOSAD Study Group. Kidney Int 56:720,
999
10. Baiardi F, Degli Esposti E, Cocchi R, et al: Effects of clinical

nd individual variables on quality of life in chronic renal failure
atients. J Nephrol 15:61, 2002
11. Tomasz W, Piotr S: A trial of objective comparison of quality

f life between chronic renal failure patients treated with hemodi-
lysis and renal transplantation. Ann Transplant 8:47, 2003

12. Ogutmen B, Yildirim A, Sever MS, et al: Health-related
uality of life after kidney transplantation in comparison intermit-
ent hemodialysis, peritoneal dialysis, and normal controls. Trans-
lant Proc 38:419, 2006
13. Nissenson AR, Collins AJ, Hurley J, et al: Opportunities for

mproving the care of the patients with chronic renal insufficiency:
urrent practice patterns. J Am Soc Nephrol 12:1713, 2001

14. Salonen T, Reina T, Oksa H, et al: Cost analysis of renal
eplacement therapies in Finland. Am J Kidney Dis 42:1228, 2003

15. Ware JE, Snow KK, Kosinski M: SF-36 Health Survey:
anual and Interpretation Guide. Lincoln, RI: Quality Metric

ncorporated; 2000
16. Jensen MP, Hoffman AJ, Cardenas DD: Chronic pain in

ndividuals with spinal cord injury: a survey and longitudinal study.
pinal Cord 43:704, 2005
17. Jagose JT, Bailey RR, Hughes TH: Acute bone-marrow

edema in cyclosporin treated renal transplant recipients. Q J Med
0:359, 1997
18. Wong WM, Lam KF, Cheng C, et al: Population based study
f noncardiac chest pain in southern Chinese: prevalence, psycho- p
ocial factors and health care utilization. World J Gastroenterol
0:707, 2004
19. Hojsted J, Alban A, Hagild K, et al: Utilization of health

are system by patients with chronic pain who apply for disability
ensions. A registry study. Ugeskr Laeger 163:1280, 2001
20. Finestone HM, Stenn P, Davies F, et al: Chronic pain and

ealth care utilization in women with a history of childhood sexual
buse. Child Abuse Negl 24:547, 2000

21. Szpalski M, Nordin M, Skovron ML, et al: Health care
tilization for low back pain in Belgium. Influence of sociocultural
actors and health beliefs. Spine 20:431, 1995

22. Forsberg A, Lorenzon U, Nilsson F, et al: Pain and health
elated quality of life after heart, kidney, and liver transplantation.
lin Transplant 13:453, 1999
23. Egfjord M, Ladefoged J: Pain perception expressed by

ostoperative analgetica need in patients with nephropathia inter-
titialis chronica e phenacetin. Int J Addict 20:363, 1985

24. Pierides AM, Simpson W, Stainsby D, et al: Avascular
ecrosis of bone following renal transplantation. Q J Med 44:459,
975
25. Munoz-Gomez J, Collado A, Gratacos J, et al: Reflex

ympathetic dystrophy syndrome of the lower limbs in renal
ransplant patients treated with Cyclosporin A. Arthritis Rheum
4:625, 1991
26. Naredo Sanchez E, Balsa Criado A, Sanz Guajardo A, et al:

eg bone pain syndrome due to cyclosporine in a renal transplant
atient. Clin Exp Rheumatol 6:653, 1994
27. Tokalak I, Basaran O, Emiroglu R, et al: Problems in

ostoperative renal transplant recipients who present to the emer-
ency unit: experience at one center. Transplant Proc 36:184, 2004

28. Cordell WH, Keene KK, Giles BK, et al: The high preva-
ence of pain in emergency medical care. Am J Emerg Med 20:165,
002
29. Teasell RW: Re: Back pain in the workplace management of

isability in nonspecific conditions. In Fordyce WE (Ed): Task
orce on Pain in the Workplace. Seattle, WA: IASP Press; 1995
ain 65:112, 1996
30. Turk DC: Clinical effectiveness and cost-effectiveness of

reatments for patients with chronic pain. Clin J Pain 18:355, 2002
31. Johnson WG, Baldwin ML, Johnson TJ: Does network care
rolong work absences? Industrial Relations 45:348, 2006


	Severity of Chronic Pain Affects Health Care Utilization After Kidney Transplantation
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	REFERENCES


