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   What ’ s known on the subject? and What does the study add?  
 Values for equivalent health states can vary substantially depending on the measure 
used and method of valuation; this has a direct impact on the results of economic 
analyses. To date, the majority of existing economic evaluations that include UTI as a 
health state refer to an analysis in which the Index of Well Being was used to estimate 
the quality of life experienced by young women with UTIs. Currently, there are no 
validated methods or fi lters for systematically searching for the type of generic quality 
of life data required for decision analytic models. 

 This study is the only systematic review of quality of life in people with UTI in the 
literature. Twelve studies were identifi ed which report quality of life using a variety of 
generic methods; the results of these papers were summarized in a way that is useful 
for a health researcher seeking to populate a decision model, design a clinical study or 
assess the effect of UTI on quality of life relative to other conditions. One research 
group provided previously unpublished data from a large cohort study; these scores 
were mapped to EuroQol 5-Dimension values using published algorithms and 
probabilistic simulations. 

 The aim of this review was to identify 
studies that have evaluated the impact of 
symptomatic urinary tract infection (UTI) 
and UTI-associated bacteraemia on quality 
of life, and to summarize these data in a 
way that is useful for a health researcher 
seeking to populate a cost – utility model, 
design a clinical study or assess the effect 
of UTIs on quality of life relative to other 
conditions. We conducted a systematic 
search of the literature using MEDLINE, 
EMBASE, the NHS Economic Evaluations 
database, Health Technology Assessment 
database, Health Economics Evaluations 
database, Cost-Effectiveness Analysis 
Registry and EuroQol website. Studies that 
reported utility values for symptomatic UTI 
or UTI-associated bacteraemia derived from 
a generic QoL measurement tool or expert 
opinion were included. Studies using 
disease-specifi c instruments were excluded. 
Twelve studies were identifi ed that included 
a generic measure of health-related quality 
of life for patients with UTIs. These 
measures included: the short-form (SF)-36 
and SF-12 questionnaires; the Health 
Utilities Index Mark 2; Quality of Well 
Being; the Index of Well Being, standard 
gamble; the Health and Activity Limitation 
Index; and expert opinion. The authors 
of studies using either of the SF 
questionnaires were contacted for 
additional data. One research group 

provided previously unpublished data from 
a large cohort study; these scores were 
mapped to EuroQol 5-Dimension (EQ-5D) 
values using published algorithms and 
probabilistic simulations. The present 
review provides health researchers with 
several sources from which to select utility 
values to populate cost – utility models. It 
also shows that very few studies have 
measured quality of life in patients with 
UTI using generic preference-based 
measures of health and none have 
evaluated the impact of this health state 

on quality of life in children. Future studies 
ought to consider the inclusion of 
commonly used preference-based measures 
of health, such as the EQ-5D, in all patient 
populations experiencing symptomatic UTI 
or UTI-related complications.  
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   INTRODUCTION 

 Urinary tract infection is the most common 
healthcare-acquired infection in the world, 
accounting for  ∼ 40% of all nosocomial 
infections   [ 1 ]  . Although most UTIs are mild 
and easily resolved with appropriate 
antibiotic treatment, more severe infections 
can be devastating, resulting in bacteraemia, 

sepsis and death. Because of the frequency 
with which they occur, UTIs also impose a 
substantial economic burden on healthcare 
systems   [ 1 ]  . Despite the clinical and 
economic impact of UTIs, there is a 
surprising lack of data on their effect on 
quality of life (QoL). This fact was brought 
to our attention while searching for 
health-related QoL data to inform a 

cost – utility analysis developed as part of the 
National Institute for Health and Clinical 
Excellence (NICE) guideline on Infection 
Prevention and Control   [ 2 ]  . 

 In cost – utility analyses, measures of health 
benefi t are valued in terms of quality-
adjusted life years (QALYs). The QALY is a 
measure of a person ’ s length of life 
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weighted by a valuation of their QoL over 
that period. The weighting comprises two 
elements: the description of changes in QoL 
and an overall valuation of that description. 
In order to ensure comparability and 
consistency across appraisals and reduce 
bias in the selection of values, NICE requires 
the use of a reference case which 
recommends that: measurement of changes 
in QoL should be reported directly from 
patients; valuation of changes in patients ’  
QoL should be based on public preferences 
elicited using a choice-based method, 
such as the time trade-off or standard 
gamble, but not rating scale, in a 
representative sample of the UK population; 
and the use of utility estimates from 
published literature must be supported 
by evidence that demonstrates that they 
have been identifi ed and selected 
systematically   [ 3 ]  . 

 To date, the majority of existing economic 
evaluations that include UTI as a health 
state   [ 4 – 7 ]   refer to an analysis by Barry 
 et   al .   [ 8 ]   in which the Index of Well Being 
(IWB) was used to estimate QoL for women 
with UTIs. The IWB was fi rst introduced in 
the 1970s as one of the fi rst attempts to 
develop a generic measurement of health 
utility. Using medical textbook case 
descriptions and items from community-
wide health surveys, a series of 29 function 
levels and 42 symptom complexes were 
described. By randomly combining different 
functional levels and symptom complexes 
across fi ve different age groups, a matrix of 
400 case descriptions was developed to 
represent a wide range of health states 
that may exist within a population. In order 
to derive weights or social preferences, a 
group of 62 US nurses and non-medical 
graduate students were then asked to 
rank each case description according to 
its desirability by placing it on a 16-point 
scale. 

 The IWB was the fi rst instrument specifi cally 
designed to measure QoL for the estimation 
of QALYs. For a long time, it was one of only 
a few available measures. However, because 
it has not been used to elicit health status 
from patients with a UTI and preference-
weightings are neither representative of the 
general population nor elicited according to 
time trade-off or standard gamble 
techniques, it was deemed an unsuitable 
source for the purposes of our economic 
evaluation. 

 The aim of the present paper was to 
perform a systematic search of the literature 
for generic preference-based measures of 
health, derived from patients experiencing 
symptomatic UTIs, pylonephritis and 
UTI-associated bacteraemia and to 
summarize these data in a way that is 
useful for a health researcher seeking to 
populate a decision model.  

  METHODS 

 We conducted a systematic search of the 
literature using the electronic databases 
Medline (Ovid MEDLINE [ R ]  In-Process  &  
Other Non-Indexed Citations and Ovid 
MEDLINE [ R ] , 1948 to the present) and 
Embase (Ovid, 1980 to 2011 weeks 48). A list 
of the search terms used in MEDLINE is 
provided in Appendix SA. This search 
strategy was adapted for use in Embase. In 
addition to these biomedical databases, the 
NHS Economic Evaluations Database (NHS 
EED) and Health Technology Assessment 
(HTA) databases (via the Centre for Reviews 
and Dissemination (CRD) interface) and the 
Health Economics Evaluations database 
(HEED) were searched for relevant literature. 
The terms used to search HEED are shown 
in Appendix   SB. These terms were adapted 
for the CRD interface to search the NHS 
EED and HTA databases. The Cost-
Effectiveness Analysis Registry (CEAR) was 
also searched using the same keywords. 
Databases were searched from their date 
of inception to December 2011. Search 
strategies are shown in Appendices   SA 
and SB. 

 Studies presenting utility values derived 
from a generic QoL measurement tool 
or expert opinion were retrieved for full 
review, based on title and abstract sifting. 
In addition to generic preference-based 
utility measures such as the EuroQol 
5-Dimension (EQ-5D), studies using the 
short-form (SF)-12 and SF-36 instruments 
were also included. Although these 
instruments are not preference-based, there 
are several established mapping functions 
that allow the estimation of preference-
based utility scores using these descriptive 
systems. 

 Studies using disease-specifi c instruments 
were excluded. Although these 
questionnaires can be more responsive to 
changes associated with a certain condition, 

they are unable to compare QoL across 
different illnesses. Although mapping 
techniques could theoretically be extended 
to disease-specifi c instruments, the use of 
mapping functions beyond the SF 
questionnaires is currently limited. Also 
excluded were studies published in a 
language other than English. When the 
method of QoL assessment or included 
health states could not be determined from 
the abstract, full papers were retrieved for 
further examination. The reference lists of 
all retrieved studies were also searched for 
relevant sources.  

  RESULTS 

  SEARCH RESULTS 

 A total of 864 papers were identifi ed 
from MEDLINE, EMBASE, HEED, NHS EED 
and HTA databases. The CEAR returned 
seven results (three of which were also 
identifi ed in the MEDLINE and EMBASE 
search) and the EuroQol website identifi ed 
eight studies (none of which were identifi ed 
in the MEDLINE and EMBASE search). Four 
additional relevant publications were 
identifi ed by supplementary citation 
searching ( Fig.   1 ). 

 Twelve studies (reported in 16 separate 
papers) met our inclusion criteria. With 
the exception of two papers   [ 9,10 ]   
that were identifi ed through citation 
searching and the CEAR, respectively, all 
were retrieved through MEDLINE and 
EMBASE. 

 Given the heterogeneity between studies in 
terms of patient characteristics and QoL 
assessment methods, there was no attempt 
to pool results. Instead, the population, 
methods and results of each study are 
reported below. More detailed reports of 
studies using preference-based measures 
and non-preference based measures with 
mapped estimates are shown in  Table   1  
  [ 11 – 23 ]  . 

 The search did not identify any primary 
studies of QoL in patients with UTI-
associated bacteraemia. Several studies 
contained utility values for sepsis; however, 
the infections were not of urinary tract 
origin and were thought to describe a more 
severe health state than the one under 
review.  
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  QUALITY OF LIFE IN PATIENTS WITH A UTI 

 As previously discussed, Barry  et   al .   [ 8 ]   
estimated a monthly disutility of 0.2894 for 
persistent dysuria and a disutility of 0.3732 
for patients with pylonephritis, using the 
IWB. Ackerman  et   al .   [ 24 ]   reported utility 
values in 13 men with moderate to severe 
BPH. A series of BPH-specifi c health states 
were described according to three 
treatments, fi ve short-term clinical events, 
and 17 possible long-term outcomes. To 
assign preference weights to each health 
state, the standard gamble was administered 
by a trained interviewer. Results were 
reported according to patients ’  risk attitudes. 
Risk-averse individuals ( n   =  6) reported a 
mean utility value of 97.2 ( SE  1.1; range 
94 – 99) for severe UTIs, while non-risk-
averse patients ( n   =  7) reported a mean 
value of 89.3 ( SE  4.6; range 77 – 99). 

 In 1998, Gold  et   al .   [ 9 ]   published a 
catalogue of 130 health state values 
developed using the Health and Activity 
Limitation Index (HALex), derived from the 
answers to two questions asked in the US 
National Health Interview Survey about 
activity limitations and self-rated health. 
Between 1987 and 1992, 84   443 people 
were included in the survey; at the time 
of each survey, a total of 384 people 
reported having a bladder infection and 
387 reported having a kidney infection. 
Based on weights developed from a 
correspondence analysis and multi-attribute 
utility model, bladder infections were 
assigned a mean QoL value of 0.73 (median 
0.84; interquartile range  [ IQR ]  0.4) and 
kidney infection a value of 0.66 (median 
0.63; IQR 0.36). 

 Unable to fi nd relevant utility data for 
patients with acute pylonephritis, Yen  et   al . 
  [ 25 ]   asked a panel of six emergency 
physicians and internists to develop utility 
weights using the standard reference 
gamble technique. Pylonephritis was 
assigned a QALY of 0.90, 0.87 for 
pylonephritis with mild side effects, and 0.81 
for pylonephritis with serious side effects. 

 Sonnenberg  et   al .   [ 10 ]   reported the utility 
associated with UTI from  ‘ a sample of 
female members of the research team and 
advisor panel ’  using the time trade-off 
technique. They report a short-term 
disutility of 0.0192 for UTI. Similarly, Lawler 
 et   al .   [ 26 ]   used their judgement to arrive at 

an estimated utility value of 0.99 for people 
suffering from UTI. 

 Three studies measured the impact of UTI on 
QoL among otherwise healthy adult women. 
In 2000, Ellis and Verma   [ 11 ]   conducted a 
case – control study to evaluate the effect of 
UTI on QoL in women using the SF-36. 
Although the authors mentioned that QoL 
was lower in patients with severe UTI, these 
results were not reported. The authors of 
this study were contacted for further 
information; a reply was received but 
additional data was not available. The 
algorithm published by Ara and Brazier   [ 20 ]   
was used to map mean SF-36 scores to 
EQ-5D health state values ( Table   1 ). 

 Ernst  et   al .   [ 13 ]   evaluated QoL among 
women with acute cystitis and the impact 
of treatment on QoL. Patients were 
randomized to receive either trimethoprim/
sulfamethoxazole for 3 days or 
nitrofuratonin for 7 days. The Quality of 
Well Being (QWB) questionnaire was 
administered at baseline and 3, 7, 14, and 
28 days after the initial visit. The QWB value 

at baseline (i.e. having a UTI) was 0.68 ( SD  
0.03) and 0.81 ( SD  0.11) at the 28-day 
follow-up. Patients who experienced clinical 
cure had signifi cantly better QoL scores at 
days 3 (0.77 vs 0.72), 7 (0.82 vs 0.71) and 14 
(0.83 vs 0.76) compared with those who 
failed treatment. 

 Abrahamian  et   al .   [ 12 ]   measured QoL in 
women with UTIs caused by TMP/SMX-
resistant isolates compared with those with 
susceptible isolates and evaluated the effect 
of treatment failure on QoL. At initial 
presentation, patients were treated with 
TMP/SMX twice daily for 3 days and 
phenazopyridine hydrochloride three times a 
day for 2 days. The SF-36 was administered 
3 – 7 days after treatment and results were 
reported according to whether the patient 
had been infected with TMP/SMX-
susceptible or -resistant strains and whether 
they had experienced clinical cure or failure. 
Results were presented alongside US 
national mean scores for women aged 
25 – 34 years. For the purpose of the present 
analysis, mean SF-36 dimension scores were 
mapped to EQ-5D health state values using 

         FIG.   1.  Search results.  * Currently, there are no validated methods or fi lters for searching for the type of QoL 
data that are required for decision analytic models   [ 29 ]  . The search strategy used in this study was found 
to be reasonably precise within MEDLINE and EMBASE, returning a manageable number of references and 
omitting few relevant records. The fi lters used for the MEDLINE  &  EMBASE and HEED searches, developed 
and used by the National Clinical Guideline Centre, are available as online appendices.  † Of those that 
included relevant health states, 11 measured quality of life using disease-specifi c instruments such as the 
IPSS; Acute Physiology and Chronic Health Evaluation scores; Functional Assessment of Chronic Illness 
Therapy, and rank ordering of different conditions, among others.   

104 full copies retrieved 763 excluded based on
title and abstract  

88 excluded

(68 did not include a relevant
health state; 11 did not
include a relevant utility
measure†; 5 cite utilities from
included studies; 4 foreign
language)    

16 included in review,
reporting the results of
12 separate studies

(1 elicited QoL using the
IWB; 2 used SG techniques;
1 used HALeX; 2 used TTO
methods; 3 used SF-36; 1
used QWB; 1 used HUI2;
1 used the SF-12)      

864 titles and abstracts identified*

(845 from Medline, Embase, NHS EED
and HTA databases HEED; 8 from
EuroQol; 7 from CEAR; 4 from citation
searching)   
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the algorithm described by Ara and Brazier 
  [ 20 ]   ( Table   1 ). 

 Maxwell  et   al .   [ 14 ]   measured QoL in older 
adults living in care homes using the Health 
Utilities Index Mark 2 (HUI2). Results were 
reported according to the presence or 
absence of several different clinical 
conditions, including UTI. The HUI2 was 
scored according to the published Canadian 
preference weights. 

 Two different research groups have used the 
SF questionnaires to evaluate the effect of 
UTIs on individuals with spinal cord injury 
(SCI). Haran  et   al .   [ 18 ]   and Lee  et   al .   [ 19,27 ]   
have published a series of articles reporting 
the use of the SF-36 in individuals with SCI. 
Haran  et   al .   [ 18 ]   specifi ed that individuals 
with a UTI have worse general health, 
vitality, and mental health domain scores 
than those who do not have a UTI, but did 
not report specifi c domain values for these 
groups. This paper cites a website containing 
SF-36 data stratifi ed by age, sex and 
impairment group, but at the time of 
writing this link was not functional. The 
authors were contacted but were unable to 
provide additional information. In 2008, the 
group published mapped SF-6D values 
derived from both the full SF-36 and the 
recalculated SF-12 scores   [ 19 ]  . 

 A long-term cohort study of individuals with 
SCI by Vogel  et   al .   [ 15 ]   reported a 
statistically signifi cant difference in SF-12 
scores for patients with a UTI or severe UTI 
compared with patients without a UTI; 
however, the SF-12 values were not 
reported. Upon request, the authors 
provided us with anonymized patient-level 
SF-12 responses from their most recent 
follow-up   [ 16,17 ]  . Five of the 415 cases 
contained missing data; they were assumed 
to be missing completely at random and 
were omitted from the analysis. Using an 
algorithm developed by Gray  et   al .   [ 21 ]   and 
the accompanying spreadsheet available on 
the Health Economics Research Centre 
website   [ 28 ]  , EQ-5D values were estimated. 
Because the Gray algorithm contains 
random number generators, it was necessary 
to run a simulation (10   000 times) in order 
to obtain mean EQ-5D estimates for each 
health state. All calculations were performed 
using Microsoft Excel 2007. The results of 
the mapping, as well as the physical and 
mental component summary scores provided 
by the authors are shown in  Table   1 .   

  DISCUSSION 

 Health state utility values are key variables 
in economic decision models and are 
increasingly used as primary outcome 
measures in clinical trials. Values for 
equivalent health states can vary 
substantially depending on the measure and 
method of valuation. It is important that 
researchers use questionnaires that are 
responsive to change in clinically relevant 
domains and carefully consider recall 
periods. The 2005 paper by Ernst  et   al .   [ 13 ]   
was the only paper to explicitly justify the 
choice of QWB as a QoL measure (rejecting 
the SF-36 on the basis that it is better 
suited to chronic conditions), while Maxwell 
 et   al .   [ 14 ]   specifi ed that the HUI2 was 
chosen over the HUI3 because of the 
inclusion of the self-care domain, which 
is particularly important to older people 
living in care homes. In individuals with 
SCI, Lee  et   al .   [ 19,27 ]   reported fl oor effects 
in the physical function domain of the 
SF-36 and a large proportion of respondents 
who marked the physical activity question 
as not applicable or problematic. These 
authors have suggested that a modifi ed 
version of the SF-36 in which the word 
 ‘ walk ’  is replaced with  ‘ wheel ’  as a more 
relevant measure of health in this 
population. 

 Two studies evaluated the impact of 
treatment failure on QoL   [ 12,13 ]  , with 
Abrahamian  et   al .   [ 12 ]   also including the 
effect of infection with an antimicrobial 
resistant strain and Ernst  et   al .   [ 13 ]   
including the effect of antimicrobial-related 
adverse events. Both studies were conducted 
in women with acute uncomplicated cystitis 
and found that QoL is adversely affected by 
treatment failure. 

 It should be noted that the mapped EQ-5D 
values presented in the present review 
were calculated using algorithms based 
on preferences derived from a UK 
community sample. In other countries, 
other algorithms may be more appropriate. 
Mapping is considered a pragmatic 
alternative for estimating preference-based 
utility scores when no other suitable 
measures exist. All mapping algorithms 
are associated with a degree of error. 
Future studies within these populations 
ought to consider the inclusion of 
commonly used preference-based measures 
of health.   

   ACKNOWLEDGEMENTS 

 We are very grateful to Drs Kathy Zebracki, 
Lawrence Vogel, Caroline Anderson, and Ms 
Kathleen Chlan for providing us with access 
to SF-12 data collected from their research 
cohort and their feedback on the 
manuscript. We are also grateful to David 
Wonderling for his comments on the 
manuscript.  

  FINANCIAL SUPPORT 

 This work was undertaken by the National 
Clinical Guideline Centre which received 
funding from NICE. The views expressed in 
this publication are those of the authors 
and not necessarily those of the institute. 
The authors declare that they have no 
competing interests.  

  CONFLICT OF INTEREST 

 None declared.  

  REFERENCES 

  1     Plowman     R   ,    Graves     N   ,    Esquivel     J   , 
   Roberts     JA   .    An economic model to 
assess the cost and benefi ts of the 
routine use of silver alloy coated urinary 
catheters to reduce the risk of urinary 
tract infections in catheterized patients  . 
  J Hosp Infect     2001  ;   48  :   33   –   42  

  2   National Institute for Health and 
Clinical Excellence .    Infection 
prevention and control of healthcare-
associated infections in primary and 
community care  .   NICE. CG 139. March 
2012  

  3   National Institute for Health and 
Clinical Excellence .    Clinical and cost 
effectiveness and NHS impact  .   National 
Institute for Health and Clinical 
Excellence     ed.  ,   Guide to the Methods of 
Technology Appraisal  .   London  :   National 
Institute for Health and Clinical 
Excellence  ,   2008  :   27   –   51    

  4     Fenwick     EA   ,    Briggs     AH   ,    Hawke     CI   . 
   Management of urinary tract infection 
in general practice: a cost-effectiveness 
analysis  .   Br J Gen Pract     2000  ;   50  :   635   –  
 9  

  5     Ginnelly     L   ,    Claxton     K   ,    Sculpher     MJ   , 
   Golder     S   .    Using value of information 
analysis to inform publicly funded 



B E R M I N G H A M  a n d  A S H E

E 8 3 6  ©  2 0 1 2  N A T I O N A L  C L I N I C A L  G U I D E L I N E  C E N T R E  O F  R O Y A L  C O L L E G E  O F  P H Y S I C I A N S

research priorities  .   Appl Health Econ 
Health Policy     2005  ;   4  :   37   –   46  

  6     Turner     D   ,    Little     P   ,    Raftery     J      et   al  .      Cost 
effectiveness of management strategies 
for urinary tract infections: results from 
randomised controlled trial  .   BMJ     2010  ; 
  340  :   c346  

  7     Whiting     P   ,    Westwood     M   ,    Bojke     L    
  et   al  .      Clinical effectiveness and 
cost-effectiveness of tests for the 
diagnosis and investigtion of urinary 
tract infection in children: a systematic 
review and economic model  .   Health 
Technol Assess     2006  ;   10  :   iii   –   154  

  8     Barry     HC   ,    Ebell     MH   ,    Hickner     J   . 
   Evaluation of suspected urinary tract 
infection in ambulatory women: a 
cost-utility analysis of offi ce-based 
strategies  .   J Fam Pract     1997  ;   44  :  
 49   –   60  

  9     Gold     MR   ,    Franks     P   ,    McCoy     KI   ,    Fryback   
  DG   .    Toward consistency in cost-utility 
analyses: using national measures to 
create condition-specifi c values  .   Med 
Care     1998  ;   36  :   778   –   92  

  10     Sonnenberg     FA   ,    Burkman     RT   ,    Hagerty   
  CG   ,    Speroff     L   ,    Speroff     T   .    Costs and net 
health effects of contraceptive methods  . 
  Contraception     2004  ;   69  :   447   –   59  

  11     Ellis     AK   ,    Verma     S   .    Quality of life in 
women with urinary tract infections: is 
benign disease a misnomer?     J Am Board 
Fam Pract     2000  ;   13  :   392   –   7  

  12     Abrahamian     FM   ,    Krishnadasan     A   , 
   Mower     WR   ,    Moran     GJ   ,    Coker     JR   ,    Talan   
  DA   .    The association of antimicrobial 
resistance with cure and quality of life 
among women with acute 
uncomplicated cystitis  .   Infection     2011  ; 
  39  :   507   –   14  

  13     Ernst     EJ   ,    Ernst     ME   ,    Hoehns     JD   ,    Bergus   
  GR   .    Women ’ s quality of life is decreased 
by acute cystitis and antibiotic adverse 
effects associated with treatment  . 
  Health Qual Life Outcomes     2005  ;   3  :  
 45    

  14     Maxwell     CJ   ,    Kang     J   ,    Walker     JD      et   al  .    
  Sex differences in the relative 
contribution of social and clinical factors 
to the Health Utilities Index Mark 2 
measure of health-related quality of life 
in older home care clients  .   Health Qual 
Life Outcomes     2009  ;   7  :   80    

  15     Vogel     LC   ,    Krajci     KA   ,    Anderson     CJ   . 
   Adults with pediatric-onset spinal cord 

injuries: part 3: impact of medical 
complications  .   J Spinal Cord Med     2002  ; 
  25  :   297   –   305  

  16     Vogel     LC   ,    Chlan     K   ,    Zebracki     K   , 
   Anderson     C   .    Long-term outcomes of 
adults with pediatric-onset spinal cord 
injuries as a function of neurological 
impairment  .   J Spinal Cord Med     2011  ;   34  : 
  60   –   6  

  17     Zebracki     K   ,    Anderson     C   ,    Chlan     K   , 
   Vogel     LC   .    Outcomes of adults with 
paediatric-onset spinal cord injury: 
longditudinal fi ndings and implications 
on transition to adulthood  .   Top Spinal 
Cord Inj Rehabil     2010  ;   16  :   17   –   25  

  18     Haran     MJ   ,    Lee     BB   ,    King     MT   ,    Marial     O   , 
   Stockler     MR   .    Health status rated with 
the Medical Outcomes Study 36-Item 
Short-Form Health Survey after spinal 
cord injury  .   Arch Phys Med Rehabil     2005  ; 
  86  :   2290   –   5  

  19     Lee     BB   ,    King     MT   ,    Simpson     JM      et   al  .    
  Validity, responsiveness, and minimal 
important difference for the SF-6D 
health utility scale in a spinal cord 
injured population  .   Value Health     2008  ; 
  11  :   680   –   8  

  20     Ara     R   ,    Brazier     J   .    Deriving an algorithm 
to convert the eight mean SF-36 
dimension scores into a mean EQ-5D 
preference-based score from published 
studies (where patient level data are not 
available)  .   Value Health     2008  ;   7  : 
  1131   –   43  

  21     Gray     A   ,    Rivero-Arias     O   ,    Clarke     P   . 
   Estimating the association between 
SF-12 responses and EQ-5D utility 
values by response mapping  .   Med Decis 
Making     2006  ;   26  :   18   –   29  

  22     Brazier     J   ,    Roberts     JA   ,    Deverill     M   .    The 
estimation of a preference-based 
measure of health from the SF-36  .  
 J Health Econ     2002  ;   21  :   271   –   92  

  23     Brazier     J   ,    Roberts     JA   .    The estimation of 
a preference-based measure of health 
from the SF-12  .   Med Care     2004  ;   42  : 
  851   –   9  

  24     Ackerman     SJ   ,    Rein     AL   ,    Blute     M      et   al  .    
  Cost effectiveness of microwave 
thermotherapy in patients with benign 
prostatic hyperplasia. Part I: methods  . 
  Urology     2000  ;   56  :   972   –   80  

  25     Yen     ZS   ,    Davis     MA   ,    Chen     SC   ,    Chen     WJ   . 
   A cost-effectiveness analysis of 
treatment strategies for acute 

uncomplicated pyelonephritis in women  . 
  Acad Emerg Med     2003  ;   10  :   309   –   14  

  26     Lawler     FH   ,    Bisonni     RS   ,    Holtgrave     DR   . 
   Circumcision: a decision analysis of its 
medical value  .   Fam Med     1991  ;   23  : 
  587   –   93  

  27     Lee     BB   ,    Simpson     JM   ,    King     MT   ,    Haran   
  MJ   ,    Marial     O   .    The SF-36 walk-wheel: a 
simple modifi cation of the SF-36 
physical domain improves its 
responsiveness for measuring health 
status change in spinal cord injury  . 
  Spinal Cord     2009  ;   47  :   50   –   5  

  28   Health Economics Research Centre . 
   SF-12 responses and EQ-5D utility 
values  .   2011  

  29     Brazier     J   ,    Papaioannou     D   ,    Cantrell     A   , 
   Paisley     S   ,    Herrmann     K   .    Identifying and 
reviewing health state utility values for 
populating decision models  .   In       Shemilt     I   , 
   Mugford     M   ,    Vale     L   ,    Marsh     K   ,    Donaldson   
  C       eds  ,   Evidence-Based Decisions and 
Economics: Health Care, Social Welfare, 
Education and Criminal Justice  .   Oxford  : 
  Wiley-Blackwell  ,   2010  :   93   –   104     

  Correspondence: Sarah L. Bermingham, 
National Clinical Guideline Centre, Royal 
College of Physicians, 180 Great Portland 
Street, London W1W   5QZ, UK.
  e-mail:  Sarah.bermingham@rcplondon.ac.uk   

  Abbreviations  :     QoL   ,   quality of life   ;     NICE   , 
  National Institute for Health and Clinical 
Excellence   ;     QALYs   ,   quality-adjusted life 
years   ;     IWB   ,   Index of Well Being   ;     NHS EED   , 
  NHS Economic Evaluations Database   ;     HTA   , 
  Health Technology Assessment   ;     CRD   ,   Centre 
for Reviews and Dissemination   ;     HEED   , 
  Health Economics Evaluations Database   ; 
    CEAR   ,   cost-effectiveness Analysis Registry   ; 
    EQ-5D   ,   EuroQol 5-Dimension   ;     SF   ,   short-
form   ;     HALex   ,   Health and Activity Limitation 
Index   ;     IQR   ,   interquartile range   ;     QWB   , 
  Quality of Well Being   ;     HUI2   ,   Health Utilities 
Index Mark 2   ;     SCI   ,   spinal cord injury   .  

  SUPPORTING INFORMATION 

 Additional Supporting Information may be 
found in the online version of this article: 

 Appendix   SA Medline search strategy. 
 Appendix   SB Heed search strategy. 

  
  
   


