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                    Abstract
Background
Cost-utility analyses are commonly used in economic evaluations of interventions or conditions that have an impact on health-related quality of life. However, evaluating utilities in children presents several challenges since young children may not have the cognitive ability to complete measurement tasks and thus utility values must be estimated by proxy assessors. Another solution is to use utilities derived from an adult population. To better inform the future conduct of cost-utility analyses in paediatric populations, we reviewed the published literature reporting utilities among children and adults across selected conditions common to paediatric and adult populations.
Methods
An electronic search of Ovid MEDLINE, EMBASE, and the Cochrane Library up to November 2008 was conducted to identify studies presenting utility values derived from the Health Utilities Index (HUI) or EuroQoL-5Dimensions (EQ-5D) questionnaires or using time trade off (TTO) or standard gamble (SG) techniques in children and/or adult populations from randomized controlled trials, comparative or non-comparative observational studies, or cross-sectional studies. The search was targeted to four chronic diseases/conditions common to both children and adults and known to have a negative impact on health-related quality of life (HRQoL).
Results
After screening 951 citations identified from the literature search, 77 unique studies included in our review evaluated utilities in patients with asthma (n = 25), cancer (n = 23), diabetes mellitus (n = 11), skin diseases (n = 19) or chronic diseases (n = 2), with some studies evaluating multiple conditions. Utility values were estimated using HUI (n = 33), EQ-5D (n = 26), TTO (n = 12), and SG (n = 14), with some studies applying more than one technique to estimate utility values. 21% of studies evaluated utilities in children, of those the majority being in the area of oncology. No utility values for children were reported in skin diseases. Although few studies provided comparative information on utility values between children and adults, results seem to indicate that utilities may be similar in adolescents and young adults with asthma and acne. Differences in results were observed depending on methods and proxies.
Conclusions
This review highlights the need to conduct future research regarding measurement of utilities in children.



                    
    


                    Background
The rising cost of healthcare has led to an increased use of economic evaluations to evaluate the costs and consequences of healthcare interventions (e.g. pharmacotherapies, medical devices). In addition to demonstrating that a new product is safe and effective, economic evaluations are now required in many constituencies to obtain reimbursement. When healthcare interventions have an impact on patients' health-related quality of life (HRQoL), several jurisdictions (e.g. Canada, UK) recommend the use of cost-utility analyses (CUAs) as the reference case [1]. In CUAs, the consequences of the interventions are valued in terms of quality-adjusted life-years (QALYs) where QALYs are a composite measure of outcome where utilities for health states (on 0-1 scale where 0 corresponds to death and 1 to full health) act as qualitative weights to combine quantity with quality of life.
A key aspect in conducting a CUA is to determine the utility or health preference associated with particular health states (e.g., sick). Utilities can be taken from the literature but values from the literature, if available, may not always be relevant to the health states and population of interest. Utilities can also be derived from expert opinion when physicians, nurses or other experts are asked to provide a judgment regarding the utility value for a disease or a range of health states (e.g. well, sick and dead). However, because this method has several limitations (e.g. who's judgment, how obtained, how much experience, how consensus is reached), it is recommended to measure utilities through formal direct or indirect measurements. Direct measurements involve the use of standard gamble (SG) or time trade-off (TTO) techniques to elicit preferences for particular health states. In both cases, scenarios specific to the study are developed and face to face interviews are conducted to observe when the individual is indifferent between a gamble (e.g. live with disease A until death or receive an intervention which can cure or kill you immediately with probability p) or a TTO (live with disease A until death or live a few years less but in a better health state). Indirect measurements of utility refer to the use of pre-developed preferences questionnaires such as the European EuroQoL-5 Dimensions (EQ-5D) or the Canadian Health Utility Index (HUI) self-administered questionnaires. Here, patients (children or adults) or proxies rate their health-related quality of life according to the dimensions included in the instrument (e.g. for example, mobility, self-care, usual activities, pain/discomfort and anxiety/depression for the EQ-5D). Patients' (proxies') ratings are then converted to a health utility score using a scoring algorithm based on the preferences of the general adult public.
Although both direct (i.e. using TTO or SG techniques) and indirect (i.e. using pre-existing questionnaires) measurements are commonly used when performing CUAs in adult populations, collecting utilities in children and adolescents presents several challenges. Young children may not have the cognitive ability to complete measurement tasks and thus proxies (e.g. parents, clinicians) are used to estimate HRQoL or utility values [2]. It may also be difficult in some cases to separate the true effect of a healthcare intervention from the normal development of the children (e.g. autonomy). Preference-based instruments such as the EQ-5D were developed for adult populations and may not include other dimensions relevant to children and adolescents (e.g. body image) [2]. One preference-based instrument which was specifically developed for use in children with cancer is the Health Utilities Index Mark (HUI)-2. Although the Child Health Utility 9D (CHU 9D) instrument was recently developed for use in paediatric economic evaluations [3], studies using this instrument to estimate utility values in children have yet to be published. It should also be noted that even if the HUI-2 or the CHU9D are administered to children, the preferences used to valuate the children' ratings into a utility via a scoring algorithm are derived from the adult general public.
Another alternative to derive utilities for a paediatric population is to elicit preferences from the general public through direct measurements techniques. In this situation, adults are asked to imagine that they are children with a certain disease before being invited to express their preferences for particular health states using SG or TTO techniques. However, this task is both resource intensive (e.g., need to develop health states scenarios) and time intensive (e.g., 20-30 minutes for each individual face-to-face interview) compared to pre-existing questionnaire (3-7 minutes for the EQ-5D or HUI questionnaires). In addition, these measurements may be subject to interpretation (e.g. asking an adult to imagine that he/she is a child with a given disease).
It is therefore not surprising that a review by Griebsch et al. of 53 cost-utility studies in paediatrics (i.e. patients were 16 years of age or younger) published before April 2004 reported that authors' or clinicians' judgment was used in 35% of the studies (n = 23) [4]. A smaller proportion (17%) of studies administered the HUI (n = 12) and the EQ-5D (n = 5) questionnaires while TTO and SG techniques were the method of choice in 11 studies. The remaining studies used other methods (n = 7) or did not state the methods (17% or n = 11). In terms of the source of the preferences, author/clinician and the general public represented 40% and 37% respectively of the sources used to calculate utilities in children under the age of 16 years [4]. In comparison, 10% of the studies used preferences from adult patients, 5% used parents as proxies and only 2% of the studies used children as the source of the preferences. These results should, however, be interpreted with caution as half of these 53 cost-utility analyses evaluated healthcare interventions for newborns (e.g. vaccination programs). Another recent review of HRQoL measurements (including generic and disease-specific instruments) in children and adolescents by Solans et al. confirmed that few studies measured utilities in paediatric populations [5]. Out of the 94 HRQoL instruments for children and adolescents reviewed in this publication, the HUI was cited once and no study used the EQ-5D questionnaire or the TTO or the SG method.
When performing a cost-utility analysis in a paediatric population, and in the absence of primary utility data (e.g. derived from a trial), the analyst is faced with a difficult question regarding the determination of the utilities. Although expert opinion has been commonly used in cost-utility analyses of paediatric interventions, judgment values have several limitations. On the other hand, direct measurements are time and resource intensive while most self-administered questionnaires are not applicable to a non-adult population. Furthermore, for young children who may not have the cognitive ability to answer questionnaires or participate in an interview, proxies need to be used. Another approach that has been used is to estimate utilities from adult patients. To gain a better understanding of the use of these methods in paediatric populations and to inform future cost-utility analyses in these populations, we systematically reviewed the published literature reporting utilities derived from direct (i.e. TTO and SG) and indirect (i.e. EQ-5D and HUI) measurements across conditions common in paediatric and adult populations.


Methods
Studies presenting utility values derived from HUI or EQ-5D or using TTO or SG techniques in children and/or adult populations from randomized controlled trials (RCTs), comparative or non-comparative observational studies, or cross-sectional studies were included in the review. Although utilities can be derived from other questionnaires such as the SF-12 [6], the SF-6D [7] or the newly developed Assessment of Quality of Life (AQoL) [8], our search focussed on the HUI and EQ-5D and these two instruments are the most commonly used utility instruments for economic evaluations [4, 9]. The search was limited to selected chronic diseases/conditions common to both children and adults [10, 11], and known to have a decremental impact on health-related quality of life. These included skin diseases and asthma, two highly prevalent conditions in children and adults, as well as cancer and diabetes. Although less prevalent than asthma or skin diseases, cancer and diabetes seriously impact HRQoL and were included as well. Studies evaluating patients with chronic diseases were also included if the study population had patients with one of the above mentioned diseases. While the literature search strategy identified studies related to diabetes mellitus and all types of cancer, studies were excluded if they assessed only patients with type 2 diabetes or if the type of cancer affects only adults (e.g. colorectal, breast) since no comparison can be made with a paediatric population. Studies using the EQ-5D visual analogue scale (VAS) alone were excluded as the value derived from a VAS cannot directly be used as a utility without a transformation.
An electronic search of Ovid MEDLINE (1950-present), EMBASE (1980-present), and the Cochrane Library (via Wiley) was conducted to identify relevant citations published up to November 2008. A search strategy was developed for each electronic database using specific subject headings in addition to relevant text keywords. The detailed search strategies are shown in Additional file 1, Table S1: Electronic Database Search Strategies. No language restrictions were placed on the database searches. Study citations were downloaded into a Reference Manager 11® database and all duplicate citations were identified and removed. One reviewer screened titles, abstracts and full-text versions of identified studies to determine study eligibility. A QUORUM diagram was used to summarize the study selection process. Data abstraction was completed by one reviewer and all data collected was verified by a second reviewer.
Included studies were classified based on the disease/condition, the population (children, adults, both), the type of utility measurement (EQ-5D, HUI, TTO, SG) and the level of evidence (RCT, observational, longitudinal, cross-sectional). The difference in utility gains/losses over time was captured for all prospective studies (e.g. utility at study end versus utility as study start). Where the change in utilities over time was not available (e.g. cross sectional studies), the mean utility values were recorded. Comparisons between children/adolescents and adults were assessed for studies evaluating both populations. Given the heterogeneity of included studies in terms of disease, population, and study design, the results of the literature review were summarized using a narrative approach. Similarly, the quality of individual studies was not assessed due to the heterogeneity of study designs, as there is no single tool available to evaluate the methodological quality of RCTs, non-randomized trials, cross-sectional studies and population health surveys. For the purposes of this study, subjects aged 18 years or less were defined as children/adolescents.


Results
The literature search identified 951 citations of which 808 were excluded based on title and abstract screening. Out of the 143 studies which underwent full text review, 66 were excluded resulting in 77 studies included in our review. A flow diagram presenting information about the number of studies identified, included and excluded, and reasons for exclusion is shown in Figure 1. Table 1 presents an overview of studies included in our review in terms of medical condition, population, utility measure and study design.
Figure 1[image: figure 1]

Flow diagram for review of utilities derived using EQ-5D, HUI, TTO and SG.
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Table 1 Summary of Included Studies (n = 77)Full size table

Overall, 21% of the studies evaluated both adults and children (n = 16), 23% evaluated children (n = 18) and 56% of the included studies evaluated an adult population only (n = 43). Direct measurements (i.e., SG, TTO) were used 31% of the time, while utilities were estimated using indirect methods (i.e., EQ-5D, HUI) 69% of the time (Figure 2). Although there were a higher proportion of studies using the HUI instrument compared to the EQ-5D instrument, the HUI instrument was primarily used in the evaluation of cancer patients. The results of selected studies are discussed by condition in the following sections. Each section begins by an overall overview of the identified studies, followed by a brief description of the studies starting with studies using indirect measurements (e.g. using the EQ-5D or the HUI) and then studies using direct measurements methods (e.g. TTO or SG). Further details of all included studies are shown in Additional files 2, 3, 4, 5, 6 (Tables S2-S6).
Figure 2[image: figure 2]

Number of studies using direct and indirect measurements of utilities (n = 85). EQ-5D-EuroQol-5Dimension; HUI-Health Utilities Index; SG-standard gamble; TTO-time trade off; * Total number of studies is greater than 77, as some studies used multiple methods of utility measurement.
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Asthma
Of the 25 studies that reported utility values in patients with asthma, 5 included children and adults [10, 12–15], one study evaluated children alone [16], and the remaining 19 studies evaluated adults only [17–35] (Additional file 2, Table S2-Utilities derived for asthma).
One study conducted in the Netherlands by Willems et al. [15], administered the EQ-5D instrument to children and adults enrolled into a RCT examining the effect of nurse-led telemonitoring versus usual outpatient care over 12 months. Results indicated that children and adults in the control groups had a similar improvement in EQ-5D utility of 0.01 points during the 12-month follow-up (from 0.78 (SD 0.17) to 0.79 (SD 0.21) for adults and from 0.96 (SD 0.07) to 0.97 (SD 0.05) for children). Although a change of 0.01 points is not considered a clinically important difference [36], this study suggests a similar gain in utilities between children and adults in an asthmatic population treated with usual care. The same study also showed that the gain in utility observed in the intervention group was higher in the paediatric population than in the adult population. However, it is unknown if these results reflect the fact that this nurse-led telemonitoring program was not effective in adults or if adults coped better with the disease than children.
The other four studies reporting utility data in children and adults with asthma had a cross-sectional study design and were undertaken in the US or Canada [10, 12–14]. In the 1999 study by Mittmann et al., results indicated that HUI utility scores in asthmatic patients 12-19 years of age (mean: 0.90; SD 0.12) were similar to that of patients 20 to 29 years old (mean: 0.91; SD 0.11). Utility values associated with asthma decreased with the age of patients (e.g. 0.84 for 40-49 years of age and 0.76 for 60-69 years of age). Two other studies conducted in Canada reported utilities of 0.87 to 0.96 for asthmatic patients aged 12 years and over, using the HUI instrument. While the data was also collected through a national health survey, no breakdown by age or disease severity was provided. In the study by Chiou et al. [12], results were reported separately for cohorts of patients with a mean age of 9 years and a mean age of 38 years using the SG technique. SG utilities for a health state with moderate symptoms were higher for the adult cohort compared with children (0.96 versus 0.79), suggesting a greater impact of the disease on children.
Juniper et al. [16] evaluated utilities in a younger population (mean age: 12 years) that were recruited from a paediatric asthma clinic in Canada using the HUI instrument and SG technique. Results indicated differences between methods as the mean utility values were 0.89 (SD 0.09) using the HUI instrument and 0.82 (SD 0.15) using the SG technique. However, the mean values were close to the mean HUI and SG utility values of 0.90 and 0.79 reported by children and adolescents in the studies by Mittman et al. [10] and Chiou et al. [12], respectively.
Of the 19 studies reporting utility values associated with asthma in adults, 14 studies used an existing preference-based instrument (e.g. EQ-5D and/or HUI) [17, 19, 20, 23–25, 27–29, 31–35] and utilities ranged from 0.33 to 0.92 reflecting different populations, disease severity or study settings. In general, studies found that adult patients with poor control of their disease had a lower quality of life [26, 28, 29, 35].
Cancer
Twenty-three studies estimated utility values associated with cancer using the HUI2 or HUI3 instrument (Additional file 3, Table S3-Utilities derived for cancer) [14, 37–58]. Eleven studies evaluated children and adults using a cross-sectional study design. With the exception of one study which captured cancer utility data from a national health survey, the other 10 studies determined the utilities in survivors of childhood cancer at different survival time periods (e.g. 1 year, 10 years). Of the 12 studies which included children, 4 evaluated patients enrolled in non-randomized trials who were undergoing treatment for cancer [38, 42, 48, 58], while 8 studies used a cross-sectional study design to evaluate children with cancer or children who had survived cancer [39, 40, 46, 47, 50, 54, 56, 57].
Comparisons between the cancer studies are not straightforward given the vast differences in patient characteristics, evaluation periods, cancer types and treatment patterns. Despite differences in the type of cancer and the follow-up period, the majority of studies reported mean utility values greater than 0.8 for survivors of childhood cancer. Survivors of childhood acute lymphoblastic leukemia or Hodgkin's disease showed utility values ranging from 0.72 to 0.91 and from 0.75 to 0.88, respectively, whereas lower utility values were reported for survivors of germ cell tumours (mean: 0.49) and retinoblastomas (mean: 0.51-0.78). Five studies evaluating utilities using different proxies such as parents, physicians or nurses [38, 43, 45, 46, 52] showed marked differences in results obtained from different assessors.
Chronic disease
Two studies were identified that determined utility values of children and adolescents with chronic conditions [59, 60]. The aim of these two studies was to examine the difference in utility estimates dependent on whether the children themselves or their parents/paediatricians were the assessors. A comparison of the HUI2, HUI3, and TTO scores by Sung et al. [60] indicated that for both parents and children, the utilities were higher with the HUI2 (which was specifically developed for use in children) while the utilities derived from the HUI3 or TTO experiments were similar. In addition, this study showed that utilities derived from children were higher than those derived from their parents. In another study [59], utilities derived from paediatricians (mean: 0.93) were higher than those derived from parents (mean: 0.80). In both studies, utilities derived from parents were similar in magnitude. Details are presented in Additional file 4, Table S4-Utilities derived for chronic disease.
Type 1 diabetes mellitus
Although eleven studies reported utility data associated with type 1 diabetes mellitus [61–71], only one study included children (Additional file 5, Table S5-Utilities derived for diabetes) [70]. In a postal survey of children enrolled in a prospective cohort study, Nordfeldt et al. [70] demonstrated that patients with severe hypoglycemia had a median utility of 0.85 and patients without severe hypoglycemia had a median EQ-5D utility of 1.0, however, no further details were given in this study regarding this result (i.e. median utility of 1.0).
Ten studies collected utility data among adults with type 1 diabetes mellitus. One study employed a cohort design [66], while the remaining studies had a cross-sectional study design [61–65, 67–69, 71]. Among all the studies in adults, the reported utility with preference-based instruments (i.e. EQ-5D) ranged from 0.52 to 0.90 reflecting difference in study settings and patients' disease severity. Four studies [61, 62, 67, 68] using a cross-sectional study design used either the TTO method or the SG method in adults with type I diabetes mellitus. These studies were carried out in the US, UK and Canada. In the studies by Brown et al. [61], Chancellor et al. [62], and Landy et al. [68], the results of the TTO approach were of the same order of magnitude across studies with a mean utility value of 0.88 (SD 0.117), 0.83 (SD 0.02), and 0.873, respectively.
Skin diseases
Utility data were reported in 19 studies [10, 34, 72–88] conducted in the area of skin diseases, of which 15 evaluated an adult population (Additional file 6, Table S6-Utilities derived for skin disease). Two studies evaluated the utility values for both children/adolescents and adults with acne [10, 76], The EQ-5D was administered to 54 dermatology clinic patients with severe acne who were at least 16 years of age (mean age: 22 years) [76]. In this prospective, non-randomized study, patients' mean utilities increased from a value of 0.84 (standard deviation (SD) 0.17) at baseline to 0.93 (SD 0.15) after 12 months of acne treatment. However, data was not presented separately for children and adults. In the 1999 study by Mittmann et al., utility values were presented for specific conditions (e.g. acne, asthma) using data from 17,626 Canadians aged 12 to 80+ years who participated in the Canadian Community Health Survey (CCHS) conducted by Statistics Canada [10]. Among other questions, the CCHS included the HUI instrument. Results indicated that HUI utility scores in acne patients 12-19 years of age (mean: 0.92; SD 0.90) were similar to that of patients 20 to 29 years old (mean: 0.92; SD 0.09).
One study determined the utility of children/adolescents with skin disease using the SG technique by deriving preferences from the general public (mean age: 54 years). In this study, the utility value associated with children with atopic dermatitis was estimated at 0.84 [85]. In another cross-sectional study of 266 adolescents with acne conducted at four US high schools, utilities were estimated to be 0.96 (SD 0.092), based on a TTO approach [73].
Fifteen studies reported utility data collected in adults. Of the 7 studies that assessed the quality of life of adults with skin disease by applying a preference-based instrument [34, 72, 79, 83, 84, 86, 87], all 7 studies used the EQ-5D questionnaire and 6 of these studies examined HRQoL of patients with psoriasis. In these 6 studies, the mean utility ranged from 0.66 to 0.80. Two RCTs that provided utility data at baseline and after several weeks of follow-up, during which patients were treated with either placebo or an active agent, indicated an increase of 0.2 utility points following 12 weeks of treatment, which included both responders and non-responders to treatment [79, 84].
Eight studies used direct estimation techniques to evaluate adult patients' utilities associated with skin diseases [74, 75, 77, 78, 80–82, 88], with the majority of these studies (n = 5) assessing patients with psoriasis. These studies evaluated adult patients with a mean age between 28 and 54 years. With the exception of the 3 studies by Littenberg et al. [77], Lundberg et al. [78] and Schiffner et al. [81], the other 5 studies were cross-sectional studies. Although not a prospective study, one study evaluated the utility associated with treatment response. Based on 58 patients undergoing treatment at a dermatology outpatient clinic, Schmitt and colleagues found a difference of 0.43 utility points between patients in whom psoriasis was controlled by their treatment versus non-responders, while a difference of 0.31 utility points between responders and non-responders was shown in eczema patients [82]. The impact of disease severity was assessed in a sample of psoriasis patients from a tertiary medical centre using both TTO and SG methods in the study by Zug et al. [88], which demonstrated a decrease in mean utility values with higher proportions of body surface area affected by psoriasis.


Discussion
In this review, we identified 77 studies which reported utility values across conditions that are common in paediatric and adult populations. Although the majority of these studies evaluated utilities in adult populations, 23% of the studies evaluated utilities in children and a similar proportion (i.e. 21%) evaluated utilities for both children/adolescents and adults. When measuring utilities, pre-existing instruments (e.g. HUI, EQ-5D) were used in two-thirds of the studies. Few studies provided utilities over time or by response type (e.g. responder to treatment versus non-responder), which are often required in economic modelling.
The majority of the studies conducted in children were among cancer patients and there is a paucity of utility data for children living with other conditions. As such, in the absence of primary data, proxies may be used. Although few studies provided comparative information on utility values between children and adults, a few trends emerged. The study conducted by Mittmann et al. suggested that utility values between adolescents (e.g. 12-20 years of age) and young adults (e.g. 20-29 years of age) suffering from acne or asthma was similar [10]. While limited by small sample sizes, other studies in the area of acne also suggested similar utility values between children and adults. Results of the only RCT reporting utility values over time in children and adults indicated similar utility gains between children and adults with asthma who received usual care while a higher utility gain was observed among children in the intervention group [15].
The results also suggested that different methods may lead to different utility values. While some studies, such as Sung et al. [60], demonstrated somewhat similar utilities derived from the HUI-2, HUI-3, and TTO methods in children and adult patients with chronic disease (range 0.92-0.95), the study by Moy et al. [29] showed differences in utility when using HUI-3, SG or TTO techniques (0.57, 0.91, 0.81, respectively) in a cohort of patients with asthma. It has been shown that different methods used to collect utility data may yield different HRQoL values in the same group of patients [89]. The results of the three studies that used SG and TTO methods in the same group of patients [18, 29, 54] supported our assumption that the SG method tends to yield higher utility values than the time trade-off method [89].
Different types of assessors (e.g. parents versus children [60] or parents versus paediatricians [59]) used in the estimation of utilities also led to differences in utilities. Studies comparing utilities between patients and proxies were common in the area of cancer. Those studies typically used parents, physicians and nurses as a proxy. It has been argued that the use of medical staff and teachers as proxies may give biased estimates when determining utility values, since their rating of some dimensions of HRQoL differ from the one of children assessing their own health [90]. The rating of parents for example may be affected by their knowledge about health and health care and by their own current health status [91].
Limitations associated with this review can be linked to the broad research question (i.e. utilities in children and adults), and the challenges associated with developing a literature search strategy that included all relevant studies. Thus, there is a risk that some studies may have been missed in the initial screening process as only one reviewer screened the data. To minimize this risk, all the references listed in the included studies, reviews, commentaries or letters were manually searched to identify potential studies. The grey literature was not searched and unpublished utility evaluations may be available through online services but were not included in our review. Another limitation of our review is that we did not assess the quality of the different studies, but instead reviewed the main results and conclusions as stated by the authors to determine some common trends or directions among the various studies. It was beyond the scope of this review to critically appraise the methodological quality of studies. In the comparison of utility values between children and adults, some differences in results may be due to chance or due to the methods not being used correctly or consistently. The relatively small sample size of some of the studies may compromise the validity of the results. Small sample sizes in HRQoL studies have also been reported elsewhere [92]. Comparisons of utilities between children and adults were especially difficult to assess in those studies evaluating patients with cancer and diabetes due to important differences in patient characteristics (e.g. cancer types), study design (e.g. evaluation period) or interventions. The majority of these studies were cross-sectional, limiting our understanding of gain in utility values over time which is almost always required for economic evaluations. We restricted our search to specific utility instruments and conditions. For example, we did not include the newly developed AQoL or SF-6D. Finally, our review was limited to asthma, skin diseases, type I diabetes, certain types of cancer common to both children and adults, and overall chronic conditions, which may not represent the whole body of literature that reports utility data in children or adolescents. Expanding the search to other conditions or diseases common to both children and adults that have a negative impact on HRQoL (e.g. epilepsy) is left for future research. However, it is unlikely that the trends observed in our studies would change by the expansion of this review to other conditions common to children and adults.
Despite these limitations, this review identified 77 studies reporting utility values derived from direct (SG or TTO techniques) or indirect (pre-existing questionnaires such as the EQ-5D and HUI) measurements across conditions common to children and adults, that could be used for future reference or for the conduct of sensitivity analyses in economic evaluations. The findings of this review showed that the previous research on utilities of children has primarily focused in the collection of utilities in cancer patients (12 out of 18 studies) which may be related to the development and validation of the HUI-2. This review also indicated that few studies have been conducted to estimate the utilities related to children with asthma, diabetes or skin diseases. Although there are no studies to compare our findings with, our review complements the recent review of generic and disease specific instruments in children and adolescents [5] by identifying studies reporting utilities in children and adults with asthma, cancer, chronic disease, type 1 diabetes and skin diseases.


Conclusions
When interventions have an impact on HRQoL, utility data are increasingly being used in economic evaluations of health care technologies as they are required to calculate QALYs in these studies. As such, reliable utility data is therefore needed. As shown in this review of 77 studies, few studies have been set up to collect utilities in children and adolescents, with the exception of studies evaluating utilities in cancer patients. Canadian health surveys have shown that utilities between adolescents and young adults were similar in magnitude, suggesting that in lack of better data, utility data obtained from young adult populations may be used as a proxy for utilities in children. Nevertheless, other studies have shown that utility values differed when using different estimation methods.
In light of these results, researchers in paediatric medicine should be encouraged to conduct utility measurements in their patients. This would increase the availability of utility data in paediatric patients and possibly provide a greater understanding of the methodological issues that are still present. For the time being, analysts who conduct economic evaluations of interventions among children or adolescents should conduct comprehensive sensitivity analyses regarding the impact of the utility values on their cost-effectiveness estimates.



                    References
	Taylor R: Using health outcomes data to inform decision-making: government agency perspective. Pharmacoeconomics 2001,19(Suppl 2):33–38. 10.2165/00019053-200119002-00006
Article 
    PubMed 
    
                    Google Scholar 
                

	Keren R, Pati S, Feudtner C: The generation gap: differences between children and adults pertinent to economic evaluations of health interventions. Pharmacoeconomics 2004, 22: 71–81. 10.2165/00019053-200422020-00001
Article 
    PubMed 
    
                    Google Scholar 
                

	
Paediatric Quality of Life. The development of a paediatric health related quality of life measure for use in economic evaluation: The Child Health Utility 9D (CHU 9D)
The University of Sheffield; 2009. [http://www.shef.ac.uk/scharr/sections/heds/mvh/paediatric]

	Griebsch I, Coast J, Brown J: Quality-adjusted life-years lack quality in pediatric care: a critical review of published cost-utility studies in child health. Pediatrics 2005, 115: e600-e614. 10.1542/peds.2004-2127
Article 
    PubMed 
    
                    Google Scholar 
                

	Solans M, Pane S, Estrada MD, Serra-Sutton V, Berra S, Herdman M, et al.: Health-Related Quality of Life Measurement in Children and Adolescents: A Systematic Review of Generic and Disease-Specific Instruments. Value Health 2008, 11: 742–764. 10.1111/j.1524-4733.2007.00293.x
Article 
    PubMed 
    
                    Google Scholar 
                

	Brazier JE, Roberts J: The estimation of a preference-based measure of health from the SF-12. Med Care 2004, 42: 851–859. 10.1097/01.mlr.0000135827.18610.0d
Article 
    PubMed 
    
                    Google Scholar 
                

	Brazier J, Roberts J, Tsuchiya A, Busschbach J: A comparison of the EQ-5D and SF-6D across seven patient groups. Health Econ 2004, 13: 873–884. 10.1002/hec.866
Article 
    PubMed 
    
                    Google Scholar 
                

	Hawthorne G: Assessing utility where short measures are required: development of the short Assessment of Quality of Life-8 (AQoL-8) instrument. Value Health 2009, 12: 948–957. 10.1111/j.1524-4733.2009.00526.x
Article 
    PubMed 
    
                    Google Scholar 
                

	Brauer CA, Rosen AB, Greenberg D, Neumann PJ: Trends in the measurement of health utilities in published cost-utility analyses. Value Health 2006, 9: 213–218. 10.1111/j.1524-4733.2006.00116.x
Article 
    PubMed 
    
                    Google Scholar 
                

	Mittmann N, Trakas K, Risebrough N, Liu BA: Utility scores for chronic conditions in a community-dwelling population. Pharmacoeconomics 1999, 15: 369–376. 10.2165/00019053-199915040-00004
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Eiser C, Morse R: A review of measures of quality of life for children with chronic illness. Arch Dis Child 2001, 84: 205–211. 10.1136/adc.84.3.205
Article 
    CAS 
    PubMed Central 
    PubMed 
    
                    Google Scholar 
                

	Chiou CF, Weaver MR, Bell MA, Lee TA, Krieger JW: Development of the multi-attribute Pediatric Asthma Health Outcome Measure (PAHOM). Int J Qual Health Care 2005, 17: 23–30. 10.1093/intqhc/mzh086
Article 
    PubMed 
    
                    Google Scholar 
                

	Mittmann N, Chan D, Trakas K, Risebrough N: Health utility attributes for chronic conditions. Dis Manag Health Outcomes 2001, 9: 11–21.
Article 
    
                    Google Scholar 
                

	Schultz SE, Kopec JA: Impact of chronic conditions. Health Rep 2003, 14: 41–53.
PubMed 
    
                    Google Scholar 
                

	Willems DC, Joore MA, Hendriks JJ, Wouters EF, Severens JL: Cost-effectiveness of a nurse-led telemonitoring intervention based on peak expiratory flow measurements in asthmatics: results of a randomised controlled trial. Cost Eff Resour Alloc 2007., 5: Article Number: 10. Date of Publication: 27 July 2007. 10.1186/1478-7547-5-10

                    Google Scholar 
                

	Juniper EF, Guyatt GH, Feeny DH, Griffith LE, Ferrie PJ: Minimum skills required by children to complete health-related quality of life instruments for asthma: comparison of measurement properties. Eur Respir J 1997, 10: 2285–2294. 10.1183/09031936.97.10102285
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Aburuz S, Gamble J, Heaney LG: Assessment of impairment in health-related quality of life in patients with difficult asthma: psychometric performance of the Asthma Quality of Life Questionnaire. Respirology 2007, 12: 227–233. 10.1111/j.1440-1843.2006.01020.x
Article 
    PubMed 
    
                    Google Scholar 
                

	Blumenschein K, Johannesson M: Relationship between quality of life instruments, health state utilities, and willingness to pay in patients with asthma. Ann Allergy Asthma Immunol 1998, 80: 189–194.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Burstrom K, Johannesson M, Diderichsen F: Swedish population health-related quality of life results using the EQ-5D. Qual Life Res 2001, 10: 621–635. 10.1023/A:1013171831202
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Chen H, Gould MK, Blanc PD, Miller DP, Kamath TV, Lee JH, et al.: Asthma control, severity, and quality of life: quantifying the effect of uncontrolled disease. J Allergy Clin Immunol 2007, 120: 396–402. 10.1016/j.jaci.2007.04.040
Article 
    PubMed 
    
                    Google Scholar 
                

	Flood EM, De CE, Mork A-C, Revicki DA: Evaluating preference weights for the Asthma Symptom Utility Index (ASUI) across countries. Health Qual Life Outcomes 2006., 4: Article Number: 51. Date of Publication: 15 Aug 2006.

                    Google Scholar 
                

	Juniper EF, Norman GR, Cox FM, Roberts JN: Comparison of the standard gamble, rating scale, AQLQ and SF-36 for measuring quality of life in asthma. Eur Respir J 2001, 18: 38–44. 10.1183/09031936.01.00088301
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Ko Y, Coons SJ: Self-reported chronic conditions and EQ-5D index scores in the US adult population. Curr Med Res Opin 2006, 22: 2065–2071. 10.1185/030079906X132622
Article 
    PubMed 
    
                    Google Scholar 
                

	Leidy KN, Chan KS, Coughlin C: Is the asthma quality of life questionnaire a useful measure for low-income asthmatics? Am J Respir Crit Care Med 1998, 158: 1082–1090.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Lloyd A, Price D, Brown R: The impact of asthma exacerbations on health-related quality of life in moderate to severe asthma patients in the UK. Primary Care Respiratory Journal 2007, 22–27. 10.3132/pcrj.2007.00002

                    Google Scholar 
                

	Lloyd A, Doyle S, Dewilde S, Turk F: Preferences and utilities for the symptoms of moderate to severe allergic asthma. Eur J Health Econ 2008, 9: 275–284. 10.1007/s10198-007-0075-0
Article 
    PubMed 
    
                    Google Scholar 
                

	Lubetkin EI, Jia H, Franks P, Gold MR: Relationship among sociodemographic factors, clinical conditions, and health-related quality of life: Examining the EQ-5D in the U.S. general population. Qual Life Res 2005, 14: 2187–2196. 10.1007/s11136-005-8028-5
Article 
    PubMed 
    
                    Google Scholar 
                

	McTaggart-Cowan HM, Marra CA, Yang Y, Brazier JE, Kopec JA, Fitzgerald JM, et al.: The validity of generic and condition-specific preference-based instruments: the ability to discriminate asthma control status. Qual Life Res 2008, 17: 453–462. 10.1007/s11136-008-9309-6
Article 
    PubMed 
    
                    Google Scholar 
                

	Moy ML, Fuhlbrigge AL, Blumenschein K, Chapman RH, Zillich AJ, Kuntz KM, et al.: Association between preference-based health-related quality of life and asthma severity. Ann Allergy Asthma Immunol 2004, 92: 329–334.
Article 
    PubMed 
    
                    Google Scholar 
                

	Nyman JA, Barleen NA, Dowd BE, Russell DW, Coons SJ, Sullivan PW: Quality-of-life weights for the US population: self-reported health status and priority health conditions, by demographic characteristics. Med Care 2007, 45: 618–628. 10.1097/MLR.0b013e31803dce05
Article 
    PubMed 
    
                    Google Scholar 
                

	Oga T, Nishimura K, Tsukino M, Sato S, Hajiro T, Mishima M: A comparison of the responsiveness of different generic health status measures in patients with asthma. Qual Life Res 2003, 12: 555–563. 10.1023/A:1025051829223
Article 
    PubMed 
    
                    Google Scholar 
                

	Polley L, Yaman N, Heaney L, Cardwell C, Murtagh E, Ramsey J, et al.: Impact of cough across different chronic respiratory diseases: comparison of two cough-specific health-related quality of life questionnaires. Chest 2008, 134: 295–302. 10.1378/chest.07-0141
Article 
    PubMed 
    
                    Google Scholar 
                

	Revicki DA, Leidy NK, Brennan-Diemer F, Sorensen S, Togias A: Integrating patient preferences into health outcomes assessment: the multiattribute Asthma Symptom Utility Index. Chest 1998, 114: 998–1007. 10.1378/chest.114.4.998
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Saarni SI, Harkanen T, Sintonen H, Suvisaari J, Koskinen S, Aromaa A, et al.: The impact of 29 chronic conditions on health-related quality of life: a general population survey in Finland using 15D and EQ-5D. Qual Life Res 2006, 15: 1403–1414. 10.1007/s11136-006-0020-1
Article 
    PubMed 
    
                    Google Scholar 
                

	Szende A, Svensson K, Stahl E, Meszaros A, Berta GY: Psychometric and utility-based measures of health status of asthmatic patients with different disease control level. Pharmacoeconomics 2004, 22: 537–547. 10.2165/00019053-200422080-00005
Article 
    PubMed 
    
                    Google Scholar 
                

	Walters SJ, Brazier JE: Comparison of the minimally important difference for two health state utility measures: EQ-5D and SF-6D. Qual Life Res 2005, 14: 1523–1532. 10.1007/s11136-004-7713-0
Article 
    PubMed 
    
                    Google Scholar 
                

	Alessi D, Dama E, Barr R, Mosso ML, Maule M, Magnani C, et al.: Health-related quality of life of long-term childhood cancer survivors: a population-based study from the Childhood Cancer Registry of Piedmont, Italy. Eur J Cancer 2007, 43: 2545–2552. 10.1016/j.ejca.2007.07.026
Article 
    PubMed 
    
                    Google Scholar 
                

	Barr RD, Petrie C, Furlong W, Rothney M, Feeny D: Health-related quality of life during post-induction chemotherapy in children with acute lymphoblastic leukemia in remission: An influence of corticosteroid therapy. Int J Oncol 1997, 11: 333–339.
CAS 
    PubMed 
    
                    Google Scholar 
                

	Barr RD, Simpson T, Whitton A, Rush B, Furlong W, Feeny DH: Health-related quality of life in survivors of tumours of the central nervous system in childhood--a preference-based approach to measurement in a cross-sectional study. Eur J Cancer 1999, 35: 248–255. 10.1016/S0959-8049(98)00366-9
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Barr RD, Chalmers D, De PS, Furlong W, Weitzman S, Feeny D: Health-related quality of life in survivors of Wilms' tumor and advanced neuroblastoma: a cross-sectional study. J Clin Oncol 2000, 18: 3280–3287.
CAS 
    PubMed 
    
                    Google Scholar 
                

	Cardarelli C, Cereda C, Masiero L, Viscardi E, Faggin R, Laverda A, et al.: Evaluation of health status and health-related quality of life in a cohort of Italian children following treatment for a primary brain tumor. Pediatr Blood Cancer 2006, 46: 637–644. 10.1002/pbc.20480
Article 
    PubMed 
    
                    Google Scholar 
                

	Cox CL, Lensing S, Rai SN, Hinds P, Burghen E, Pui CH: Proxy assessment of quality of life in pediatric clinical trials: application of the Health Utilities Index 3. Qual Life Res 2005, 14: 1045–1056. 10.1007/s11136-004-4714-y
Article 
    PubMed 
    
                    Google Scholar 
                

	Felder-Puig R, Frey E, Sonnleithner G, Feeny D, Gadner H, Barr RD, et al.: German cross-cultural adaptation of the Health Utilities Index and its application to a sample of childhood cancer survivors. Eur J Pediatr 2000, 159: 283–288. 10.1007/s004310050071
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Fluchel M, Horsman JR, Furlong W, Castillo L, Alfonz Y, Barr RD: Self and proxy-reported health status and health-related quality of life in survivors of childhood cancer in Uruguay. Pediatr Blood Cancer 2008, 50: 838–843. 10.1002/pbc.21299
Article 
    PubMed 
    
                    Google Scholar 
                

	Fu L, Talsma D, Baez F, Bonilla M, Moreno B, Ah-Chu M, et al.: Measurement of health-related quality of life in survivors of cancer in childhood in Central America: feasibility, reliability, and validity. J Pediatr Hematol Oncol 2006, 28: 331–341. 10.1097/00043426-200606000-00003
Article 
    PubMed 
    
                    Google Scholar 
                

	Glaser AW, Furlong W, Walker DA, Fielding K, Davies K, Feeny DH, et al.: Applicability of the Health Utilities Index to a population of childhood survivors of central nervous system tumours in the U.K. Eur J Cancer 1999, 35: 256–261. 10.1016/S0959-8049(98)00367-0
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Grant J, Cranston A, Horsman J, Furlong W, Barr N, Findlay S, et al.: Health status and health-related quality of life in adolescent survivors of cancer in childhood. J Adolesc Health 2006, 38: 504–510. 10.1016/j.jadohealth.2005.08.002
Article 
    PubMed 
    
                    Google Scholar 
                

	Hinds PS, Burghen EA, Zhou Y, Zhang L, West N, Bashore L, et al.: The Health Utilities Index 3 invalidated when completed by nurses for pediatric oncology patients. Cancer Nurs 2007, 30: 169–177. 10.1097/01.NCC.0000270700.11425.4d
Article 
    PubMed 
    
                    Google Scholar 
                

	Kennedy CR, Leyland K: Comparison of screening instruments for disability and emotional/behavioral disorders with a generic measure of health-related quality of life in survivors of childhood brain tumors. Int J Cancer Suppl 1999, 12: 106–111. 10.1002/(SICI)1097-0215(1999)83:12+<106::AID-IJC19>3.0.CO;2-T
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Merchant TE, Kiehna EN, Sanford RA, Mulhern RK, Thompson SJ, Wilson MW, et al.: Craniopharyngioma: the St. Jude Children's Research Hospital experience 1984–2001. Int J Radiat Oncol Biol Phys 2002, 53: 533–542. 10.1016/S0360-3016(02)02828-6
Article 
    PubMed 
    
                    Google Scholar 
                

	Pogany L, Barr RD, Shaw A, Speechley KN, Barrera M, Maunsell E: Health status in survivors of cancer in childhood and adolescence. Qual Life Res 2006, 15: 143–157. 10.1007/s11136-005-0198-7
Article 
    PubMed 
    
                    Google Scholar 
                

	Shimoda S, de CB, Horsman J, Furlong W, Lopes LF, Seber A, et al.: Translation and cultural adaptation of Health Utilities Index (HUI) Mark 2 (HUI2) and Mark 3 (HUI3) with application to survivors of childhood cancer in Brazil. Qual Life Res 2005, 14: 1407–1412. 10.1007/s11136-004-6127-3
Article 
    PubMed 
    
                    Google Scholar 
                

	Shimoda S, Horsman J, Furlong W, Barr R, de CB: Disability and health-related quality of life in long-term survivors of cancer in childhood in Brazil. J Pediatr Hematol Oncol 2008, 30: 563–570. 10.1097/MPH.0b013e31816e231c
Article 
    PubMed 
    
                    Google Scholar 
                

	Sung L, Greenberg ML, Young NL, McLimont M, Ingber S, Rubenstein J, et al.: Validity of a modified standard gamble elicited from parents of a hospital-based cohort of children. J Clin Epidemiol 2003, 56: 848–855. 10.1016/S0895-4356(03)00160-4
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Van Schaik CS, Barr RD, DePauw S, Furlong W, Feeny D: Assessment of health status and health-related quality of life in survivors of Hodgkin's disease in childhood. Int J Cancer Suppl 1999, 12: 32–38. 10.1002/(SICI)1097-0215(1999)83:12+<32::AID-IJC7>3.0.CO;2-V
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Wright MJ, Galea V, Barr RD: Self-perceptions of physical activity in survivors of acute lymphoblastic leukemia in childhood. Pediatr Exerc Sci 2003, 15: 191–201.

                    Google Scholar 
                

	Wright MJ, Galea V, Barr RD: Proficiency of balance in children and youth who have had acute lymphoblastic leukemia. Phys Ther 2005, 85: 782–790.
PubMed 
    
                    Google Scholar 
                

	Yaris N, Yavuz MN, Yavuz AA, Okten A: Assessment of quality of life in pediatric cancer patients at diagnosis and during therapy. Turkish Journal of Cancer 2001, 31: 139–149.

                    Google Scholar 
                

	Janse AJ, Uiterwaal CS, Gemke RJ, Kimpen JL, Sinnema G: A difference in perception of quality of life in chronically ill children was found between parents and pediatricians. J Clin Epidemiol 2005, 58: 495–502. 10.1016/j.jclinepi.2004.09.010
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Sung L, Young NL, Greenberg ML, McLimont M, Samanta T, Wong J, et al.: Health-related quality of life (HRQL) scores reported from parents and their children with chronic illness differed depending on utility elicitation method. J Clin Epidemiol 2004, 57: 1161–1166. 10.1016/j.jclinepi.2004.05.003
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Brown GC, Brown MM, Sharma S, Brown H, Gozum M, Denton P: Quality of life associated with diabetes mellitus in an adult population. J Diabetes Complications 2000, 14: 18–24. 10.1016/S1056-8727(00)00061-1
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Chancellor J, Aballea S, Lawrence A, Sheldon R, Cure S, Plun-Favreau J, et al.: Preferences of patients with diabetes mellitus for inhaled versus injectable insulin regimens. Pharmacoeconomics 2008, 26: 217–234. 10.2165/00019053-200826030-00005
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Currie CJ, Morgan CL, Poole CD, Sharplin P, Lammert M, McEwan P: Multivariate models of health-related utility and the fear of hypoglycaemia in people with diabetes. Curr Med Res Opin 2006, 22: 1523–1534. 10.1185/030079906X115757
Article 
    PubMed 
    
                    Google Scholar 
                

	Currie CJ, Poole CD, Woehl A, Morgan CL, Cawley S, Rousculp MD, et al.: The health-related utility and health-related quality of life of hospital-treated subjects with type 1 or type 2 diabetes with particular reference to differing severity of peripheral neuropathy. Diabetologia 2006, 49: 2272–2280. 10.1007/s00125-006-0380-7
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Hart HE, Bilo HJ, Redekop WK, Stolk RP, Assink JH, Meyboom-de JB: Quality of life of patients with type I diabetes mellitus. Qual Life Res 2003, 12: 1089–1097. 10.1023/A:1026197119569
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Hart HE, Redekop WK, Bilo HJ, Berg M, Jong BM: Change in perceived health and functioning over time in patients with type I diabetes mellitus. Qual Life Res 2005, 14: 1–10. 10.1007/s11136-004-0782-2
Article 
    PubMed 
    
                    Google Scholar 
                

	Kiberd BA, Larson T: Estimating the benefits of solitary pancreas transplantation in nonuremic patients with type 1 diabetes mellitus: a theoretical analysis. Transplantation 2000, 70: 1121–1127. 10.1097/00007890-200010150-00027
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Landy J, Stein J, Brown MM, Brown GC, Sharma S: Patient, community and clinician perceptions of the quality of life associated with diabetes mellitus. Med Sci Monit 2002, 8: CR543-CR548.
PubMed 
    
                    Google Scholar 
                

	Lee AJ, Morgan CL, Morrissey M, Wittrup-Jensen KU, Kennedy-Martin T, Currie CJ: Evaluation of the association between the EQ-5D (health-related utility) and body mass index (obesity) in hospital-treated people with Type 1 diabetes, Type 2 diabetes and with no diagnosed diabetes. Diabet Med 2005, 22: 1482–1486. 10.1111/j.1464-5491.2005.01657.x
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Nordfeldt S, Jonsson D: Shortterm effects of severe hypoglycaemia in children and adolescents with type 1 diabetes. A cost-of-illness study. Acta Paediatr 2001, 90: 137–142. 10.1080/080352501300049244
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Supina AL, Feeny DH, Carroll LJ, Johnson JA: Misinterpretation with norm-based scoring of health status in adults with type 1 diabetes. Health & Quality of Life Outcomes 2006., 4: Article Number: 15. Date of Publication: 16 March 2006

                    Google Scholar 
                

	Bergstrom KG, Arambula K, Kimball AB: Medication formulation affects quality of life: a randomized single-blind study of clobetasol propionate foam 0.05% compared with a combined program of clobetasol cream 0.05% and solution 0.05% for the treatment of psoriasis. Cutis 2003, 72: 407–411.
PubMed 
    
                    Google Scholar 
                

	Chen CL, Kuppermann M, Caughey AB, Zane LT: A community-based study of acne-related health preferences in adolescents. Arch Dermatol 2008, 144: 988–994. 10.1001/archderm.144.8.988
PubMed 
    
                    Google Scholar 
                

	Chen SC, Bayoumi AM, Soon SL, Aftergut K, Cruz P, Sexton SA, et al.: A catalog of dermatology utilities: a measure of the burden of skin diseases. J Invest Dermatol 2004, 9: 160–168. 10.1046/j.1087-0024.2003.09112.x
Article 
    
                    Google Scholar 
                

	Khanna D, Ahmed M, Furst DE, Ginsburg SS, Park GS, Hornung R, et al.: Health values of patients with systemic sclerosis. Arthritis & Rheumatism 2007, 57: 86–93.
Article 
    
                    Google Scholar 
                

	Klassen AF, Newton JN, Mallon E: Measuring quality of life in people referred for specialist care of acne: comparing generic and disease-specific measures. J Am Acad Dermatol 2000, 43: 229–233. 10.1067/mjd.2000.105507
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Littenberg B, Partilo S, Licata A, Kattan MW: Paper Standard Gamble: the reliability of a paper questionnaire to assess utility. Med Decis Making 2003, 23: 480–488. 10.1177/0272989X03259817
Article 
    PubMed 
    
                    Google Scholar 
                

	Lundberg L, Johannesson M, Silverdahl M, Hermansson C, Lindberg M: Quality of life, health-state utilities and willingness to pay in patients with psoriasis and atopic eczema. Br J Dermatol 1999, 141: 1067–1075. 10.1046/j.1365-2133.1999.03207.x
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Revicki D, Willian MK, Saurat JH, Papp KA, Ortonne JP, Sexton C, et al.: Impact of adalimumab treatment on health-related quality of life and other patient-reported outcomes: results from a 16-week randomized controlled trial in patients with moderate to severe plaque psoriasis. Br J Dermatol 2008, 158: 549–557. 10.1111/j.1365-2133.2007.08236.x
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Schiffner R, Brunnberg S, Hohenleutner U, Stolz W, Landthaler M: Willingness to pay and time trade-off: useful utility indicators for the assessment of quality of life and patient satisfaction in patients with port wine stains. Br J Dermatol 2002, 146: 440–447. 10.1046/j.1365-2133.2002.04613.x
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Schiffner R, Schiffner-Rohe J, Gerstenhauer M, Hofstadter F, Landthaler M, Stolz W: Willingness to pay and time trade-off: sensitive to changes of quality of life in psoriasis patients? Br J Dermatol 2003, 148: 1153–1160. 10.1046/j.1365-2133.2003.05156.x
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Schmitt J, Meurer M, Klon M, Frick KD: Assessment of health state utilities of controlled and uncontrolled psoriasis and atopic eczema: a population-based study. Br J Dermatol 2008, 158: 351–359.
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Shikiar R, Willian MK, Okun MM, Thompson CS, Revicki DA: The validity and responsiveness of three quality of life measures in the assessment of psoriasis patients: results of a phase II study. Health & Quality of Life Outcomes 2006., 4: Article Number: 71. Date of Publication: 27 September 2006.

                    Google Scholar 
                

	Shikiar R, Heffernan M, Langley RG, Willian MK, Okun MM, Revicki DA: Adalimumab treatment is associated with improvement in health-related quality of life in psoriasis: patient-reported outcomes from a phase II randomized controlled trial. J Dermatolog Treat 2007, 18: 25–31. 10.1080/09546630601121060
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Stevens KJ, Brazier JE, McKenna SP, Doward LC, Cork MJ: The development of a preference-based measure of health in children with atopic dermatitis. Br J Dermatol 2005, 153: 372–377. 10.1111/j.1365-2133.2005.06736.x
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Stratton RJ, Wilson H, Black CM: Pilot study of anti-thymocyte globulin plus mycophenolate mofetil in recent-onset diffuse scleroderma. Rheumatology (Oxford) 2001, 40: 84–88. 10.1093/rheumatology/40.1.84
Article 
    CAS 
    
                    Google Scholar 
                

	Weiss SC, Kimball AB, Liewehr DJ, Blauvelt A, Turner ML, Emanuel EJ: Quantifying the harmful effect of psoriasis on health-related quality of life. J Am Acad Dermatol 2002, 47: 512–518. 10.1067/mjd.2002.122755
Article 
    PubMed 
    
                    Google Scholar 
                

	Zug KA, Littenberg B, Baughman RD, Kneeland T, Nease RF, Sumner W, et al.: Assessing the preferences of patients with psoriasis. A quantitative, utility approach. Arch Dermatol 1995, 131: 561–568. 10.1001/archderm.131.5.561
Article 
    CAS 
    PubMed 
    
                    Google Scholar 
                

	Brazier J: Valuing health States for use in cost-effectiveness analysis. Pharmacoeconomics 2008, 26: 769–779. 10.2165/00019053-200826090-00007
Article 
    PubMed 
    
                    Google Scholar 
                

	Petrou S: Methodological issues raised by preference-based approaches to measuring the health status of children. Health Econ 2003, 12: 697–702. 10.1002/hec.775
Article 
    PubMed 
    
                    Google Scholar 
                

	Pal DK: Quality of life assessment in children: a review of conceptual and methodological issues in multidimensional health status measures. J Epidemiol Community Health 1996, 50: 391–396. 10.1136/jech.50.4.391
Article 
    CAS 
    PubMed Central 
    PubMed 
    
                    Google Scholar 
                

	Murphy BA, Ridner S, Wells N, Dietrich M: Quality of life research in head and neck cancer: a review of the current state of the science. Crit Rev Oncol Hematol 2007, 62: 251–267. 10.1016/j.critrevonc.2006.07.005
Article 
    PubMed 
    
                    Google Scholar 
                


Download references




Acknowledgements
This research was supported by an unrestricted grant from Amgen Canada. Daria O'Reilly and Jean-Eric Tarride each hold a 2007 Career Scientist Award, Ontario Ministry of Health and Long-Term Care.


Author information
Authors and Affiliations
	Programs for Assessment of Technology in Health (PATH) Research Institute, St Joseph’s Healthcare Hamilton, Ontario, Canada
Jean-Eric Tarride, Natasha Burke, Matthias Bischof, Robert B Hopkins, Linda Goeree, Kaitryn Campbell, Feng Xie, Daria O'Reilly & Ron Goeree

	Department of Clinical Epidemiology & Biostatistics, Faculty of Health Sciences, McMaster University, Hamilton, Ontario, Canada
Jean-Eric Tarride, Natasha Burke, Matthias Bischof, Robert B Hopkins, Linda Goeree, Kaitryn Campbell, Feng Xie, Daria O'Reilly & Ron Goeree


Authors	Jean-Eric TarrideView author publications
You can also search for this author in
                        PubMed Google Scholar



	Natasha BurkeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Matthias BischofView author publications
You can also search for this author in
                        PubMed Google Scholar



	Robert B HopkinsView author publications
You can also search for this author in
                        PubMed Google Scholar



	Linda GoereeView author publications
You can also search for this author in
                        PubMed Google Scholar



	Kaitryn CampbellView author publications
You can also search for this author in
                        PubMed Google Scholar



	Feng XieView author publications
You can also search for this author in
                        PubMed Google Scholar



	Daria O'ReillyView author publications
You can also search for this author in
                        PubMed Google Scholar



	Ron GoereeView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Jean-Eric Tarride.


Additional information
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
JET conceived the study and its design, analyzed and interpreted the data and wrote the manuscript. NB participated in the data acquisition, data analysis, and the writing and editing of the manuscript. MB was involved in the design of the study, interpretation of the data, and drafting the manuscript. RBH participated in the data collection, analysis and interpretation of data. LG was involved in the data collection and preparation of the data tables. KC contributed to the design of the study and participated in the data acquisition. FX, DOR, RG contributed to the study design and critically revised the manuscript for important intellectual content. All authors have read and approved the final manuscript.


Electronic supplementary material

12955_2009_635_MOESM1_ESM.PDF
Additional file 1:
Table S1: Electronic Database Search Strategies. Table showing the electronic database search strategies, in PDF format. (PDF 8 KB)


12955_2009_635_MOESM2_ESM.PDF
Additional file 2:
Table S2 - Utilities derived for asthma. Table showing utilities derived for asthma, in PDF format. (PDF 15 KB)


12955_2009_635_MOESM3_ESM.PDF
Additional file 3:
Table S3 - Utilities derived for cancer. Table showing utilities derived for cancer, in PDF format. (PDF 20 KB)


12955_2009_635_MOESM4_ESM.PDF
Additional file 4:
Table S4 - Utilities derived for chronic disease. Table showing utilities derived for chronic disease, in PDF format. (PDF 8 KB)


12955_2009_635_MOESM5_ESM.PDF
Additional file 5:
Table S5 - Utilities derived for type 1 diabetes mellitus. Table showing utilities derived for type 1 diabetes mellitus, in PDF format. (PDF 9 KB)


12955_2009_635_MOESM6_ESM.PDF
Additional file 6:
Table S6 - Utilities derived for skin disease. Table showing utilities derived for skin disease, in PDF format. (PDF 60 KB)





Authors’ original submitted files for images
Below are the links to the authors’ original submitted files for images.


Authors’ original file for figure 1

Authors’ original file for figure 2




Rights and permissions

                This article is published under license to BioMed Central Ltd. This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

              Reprints and permissions


About this article
Cite this article
Tarride, JE., Burke, N., Bischof, M. et al. A review of health utilities across conditions common in paediatric and adult populations.
                    Health Qual Life Outcomes 8, 12 (2010). https://doi.org/10.1186/1477-7525-8-12
Download citation
	Received: 01 September 2009

	Accepted: 27 January 2010

	Published: 27 January 2010

	DOI: https://doi.org/10.1186/1477-7525-8-12


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	Acne
	Utility Data
	Standard Gamble
	Health Utility Index
	Canadian Community Health Survey








                    


                
            

            
                
                    
                        
    
        
            Download PDF
            
        
    


                        
                    


                    
    


                    
                        
                            
                                
                                    
    
    
        
            Advertisement

            
                
                    
                        [image: Advertisement]
                    
                

            

        

    

                                

                            

                            

                            

                        

                    

                
            

        


        
            
                
                    
                        
                            
                            Health and Quality of Life Outcomes
                        

                         ISSN: 1477-7525

                    

                    
                        
                            Contact us

                            	Submission enquiries: journalsubmissions@springernature.com


                        

                    
                

            

        
        
    [image: ]

         
    
        
            
    
        
            
                
                    
                        	
                                    Read more on our blogs
                                
	
                                    Receive BMC newsletters
                                
	
                                    Manage article alerts
                                
	
                                    Language editing for authors
                                
	
                                    Scientific editing for authors
                                


                    
                        	
                                    Policies
                                
	
                                    Accessibility
                                
	
                                    Press center
                                


                    
                        	
                                    Support and Contact
                                
	
                                    Leave feedback
                                
	
                                    Careers
                                


                    
                
            

            
                Follow BMC

                	
                            
                                BMC Twitter page
                                
                                    
                                
                            
                        
	
                            
                                BMC Facebook page
                                
                                    
                                
                            
                        
	
                            
                                BMC Weibo page
                                
                                    
                                
                            
                        


            

        

        
            By using this website, you agree to our
            Terms and Conditions,
            Your US state privacy rights,
            Privacy
                statement and
            Cookies policy.
                Your privacy choices/Manage cookies we use in the preference centre.
        

    




        
        
    
        [image: Springer Nature]
         © 2024 BioMed Central Ltd unless otherwise stated. Part of
            Springer Nature.
        

    




    

    




        
    
    


        
    