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Abstract

:

Surviving a burn can dramatically alter a child’s life, yet few studies examined long-term health-related quality of life (HRQL). This study assessed HRQL 5–7 years post-burn in children with mild/intermediate and severe burns and identified associated factors. Parents of children (5− < 18 years) who were hospitalized or had burn surgery between 08/2011 and 09/2012 completed the Burn Outcomes Questionnaire (BOQ). Outcomes were compared between two subgroups: children with mild/intermediate burns (<10% total body surface area (TBSA) burned) versus severe burns ((1) aged <10 years old at the time of injury with >10% (TBSA) burned; (2) aged ≥10 years with >20% TBSA burned; or (3) >5% full-thickness burns). A total of 102 children were included (mean age at survey: 8.4 (3.0) years; mean former TBSA: 7.1%). At a mean of 5.7 years post-burn, many parents rated their child’s health as excellent (46.1%) or very good (35.3%), with few reporting issues with ‘pain’ (2.3%), ‘physical function and sports’ (1.6%), and ‘upper extremity function’ (0.9%). Parents of children with severe burns indicated significantly more problems with ‘appearance’ (89.2% versus 71.5%; p = 0.014) and ‘parental concern’ (94.1% versus 84.8%; p = 0.021). Upper limb burns, facial burns, burn size, length of hospital stay, full-thickness burns, and the number of surgeries predicted poorer outcomes. In general, these findings indicate positive long-term HRQL, though especially children with full-thickness burns and/or surgical interventions face a higher risk of reduced HRQL. The results can be used to inform children and their families about the long-term implications. Furthermore, healthcare professionals can use these insights to identify children at higher risk of poorer long-term HRQL.
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1. Introduction


A child’s life can change dramatically when they survive a burn injury. In the Netherlands, 43% of all burns occur in children [1,2]. Worldwide, children are also a large part of the burn population [3]. Besides children themselves, burn injuries affect their parents and other family members who must cope with the circumstances and effects of their child’s burn injury [4]. Despite improved treatments, children have to deal with cosmetic disfigurement and physical and psychological problems shortly after the injury, but also in the longer term [5,6]. An outcome that captures a wide range of problems, including the physical, emotional, and social aspects of health, is health-related quality of life (HRQL) [4,5,7,8]. HRQL is a patient-reported outcome that measures an individual’s perceived well-being in relation to their health. This outcome is therefore increasingly used in burn care and research to evaluate children’s recovery from a burn injury [4].



Pediatric HRQL can be measured with a variety of questionnaires. Most of them are questionnaires that children, parents of children, or observers have to fill in [9]. The HRQL of children with burns is measured with a generic or a burn-specific HRQL instrument [10]. Generic instruments are designed to measure HRQL across a wide range of health conditions and populations and are not specific to any particular disease or condition; burn-specific instruments are specifically developed for children with burns and include aspects of quality of life that are most relevant to burn-specific health effects. In order to assess the full impact of burns, it is important to use a burn-specific questionnaire to measure HRQL in children with burns [11]. Multiple burn-specific pediatric HRQL instruments exist [10,12,13,14,15]. A commonly used instrument to measure HRQL in children is the Burn Outcomes Questionnaire (BOQ), which is considered a feasible, valid, and reliable instrument [16,17].



Studies on long-term (>5 years post-burn) HRQL in children with burns are scarce; most studies focus on shorter-term HRQL up to two years post-burn [10]. Earlier studies show that pediatric HRQL improves over time [10]. However, longer-term psychosocial problems, such as appearance-related issues, anxiety/depression, and parental concern, have been observed. The few studies that focused on the longer-term impact of burns mostly focused on children with severe burns [18,19,20,21]. Therefore, the aim of this study was to study the long-term parent-reported burn-specific HRQL and predictive factors of poorer HRQL in children with all burns in specialized burn care 5–7 years after their injury. The secondary aim of this study was to compare HRQL between children with mild/intermediate burns and those with severe burns.




2. Materials and Methods


This cross-sectional study was performed as part of the Burden of Burn Injuries project on the long-term consequences of burn injuries. It was approved by the Ethics Committee (number NL59981) and the institutional review boards of Maasstad Hospital Rotterdam, Martini Hospital Groningen, and Red Cross Hospital Beverwijk, and it was conducted following the principles of the Declaration of Helsinki. This study was registered with the Netherlands Trial Register (number NTR6407) [18]. Both parents of each child signed a written informed consent form. When a child was 12 years old or above, the child also signed the consent form.



Our study population included pediatric burn patients (5–17 years of age at the time of the survey) who had been hospitalized for ≥1 day or who had had surgery for their burns at a Dutch burn center (Maasstad Hospital Rotterdam, Martini Hospital Groningen, Red Cross Hospital Beverwijk) between August 2011 and September 2012. For the cohort of patients with severe burns, we included patients who were hospitalized in one of the three Dutch burn centers in the period January 2010–December 2013. Children with mild/intermediate burns were defined as having <10% TBSA burned. Children with severe burns were defined as (1) aged <10 years old at the time of injury with >10% (TBSA) burned; (2) aged ≥10 years old at the time of injury with >20% TBSA burned; or (3) having >5% full-thickness burns. The patients were identified from the Dutch Burn Repository R3 [4]. Pediatric patients were eligible for this study when they were not deceased, their parents were able to answer questionnaires in Dutch, and when contact information was available at the time of this study.



Parents of eligible pediatric patients 5–17 years old received an invitation letter, an information brochure, an informed consent form, and the first short survey about general physical and emotional functioning via post between March 2017 and March 2018. After receiving informed consent and the first survey, a second, more extensive survey including a burn-specific HRQL questionnaire (i.e., the Burn Outcomes Questionnaire (BOQ)) was sent by post or email, depending on the parent’s indicated preference. The second survey, including the BOQ, was sent as soon as the first survey with informed consent had been received by the research team. Surveys were completed by parents. If the first survey was not returned within three weeks, parents were called and invited to participate. If no phone number was available or parents could not be reached, a postal reminder was sent. For the second survey, a reminder was sent by post or email if no response was received after three weeks of sending the second survey.



2.1. Measures


Parent-reported pediatric burn-specific HRQL was assessed with the Dutch version of the Burn Outcomes Questionnaire version 5–18 years old (BOQ 5-18) [16,17]. This multidimensional instrument contains two questions on children’s health status and includes another 53 questions in 12 domains: upper extremity function, physical function and sports, transfers and mobility, itch, pain, compliance with treatment, satisfaction with current state, appearance, emotional health, parental concern, school re-entry, and family disruption. Domain scores were calculated by averaging the answers to the questions corresponding to that particular domain. If fewer than 50% of the questions for a particular domain were answered, then the scale was assigned to a missing value. Scoring for the domains pain, itch, family disruption, and parental concern was reversed so that higher scores indicated better outcomes for all domains. Scores for school re-entry should be interpreted differently. A score greater than 50 is the ideal score. The Dutch version of the BOQ 5-18, which was validated before, was used [16,17].



Patient, burn, and clinical characteristics were extracted from the Dutch Repository R3 [2]. Patient characteristics included age and sex. Burn characteristics included %TBSA burned, %TBSA full-thickness burns, etiology, location of burn injury, and date of burn. Clinical characteristics were length of hospital stay (LOS), number of surgeries, reconstructive surgery (defined as surgery after wound closure) (yes/no), and artificial ventilation (yes/no).




2.2. Statistical Analyses


The characteristics of participating and non-participating children were compared in a non-response analysis to investigate significant differences using descriptive statistics. Patient characteristics and HRQL outcomes of children were studied for the whole sample and compared between the two subgroups—children with mild/intermediate burns and children with severe burns—according to the definitions described above. Mann–Whitney U tests were used to compare continuous variables, and chi-square tests were used for categorical variables. In case of small numbers (<5), Fisher’s exact test was used.



To study the predictive factors of the HRQL domains, we performed univariate linear regression analyses on the overall sample. All factors with a p-value < 0.10 were tested for collinearity (>0.8 or <−0.8). Univariate predictors with a p-value < 0.10 were studied in an enter-method multivariate linear regression analysis. In case of missing values on the BOQ domains, patients were excluded from regression analyses. A p-value of <0.05 was considered statistically significant. IBM SPSS Statistics 26 was used for all analyses.





3. Results


3.1. Participants


In total, 289 children were identified in the Dutch Burn Repository R3, of whom 261 were eligible for this study. Parents of 133 children (51.0%) completed the first survey and were willing to participate. Of these, 102 completed at least one question of the BOQ in the second survey and were therefore included in the present study (Figure 1). Thirty-one parents (11.8%) did not return the second survey.



Parents of 79 children with mild/intermediate burns and parents of 23 children with severe burns completed the BOQ sufficiently. The only statistically significant difference between the 102 responders and the 159 non-responders was the mean %TBSA burned; responders had a higher mean %TBSA burned (7.1% vs. 5.9%; p = 0.011) compared to non-responders (Appendix A).




3.2. Participant Characteristics


Children had a mean age of 2.8 years (SD 3.0) at the time of the burn injury and were on average 8.4 years old (SD 3.0) at the time of study (Table 1). Most of them were boys (n = 60; 58.8%) with a mean %TBSA burned of 7.1% (SD 6.4). More than a third of the children (n = 35; 34.3%) had at least one operation for their burns. The majority of burns were caused by scalds (n = 88; 86.3%). None of the children needed artificial ventilation.



Characteristics were compared between children with mild/intermediate burns and children with severe burns. Except for sex and age at burn, all characteristics differed significantly between the two groups. Children with mild/intermediate burns had a shorter mean LOS (5.9 days vs. 22.9 days), and a higher proportion had no surgeries (75.9% vs. 30.4%) compared to children with severe burns (Table 1).




3.3. Parent-Reported Pediatric Health-Related Quality of Life


Five to seven years post-burn, almost half of the parents (n = 47; 46.1%) reported that the general health of their child was excellent; more than a third (n = 36; 35.3%) found their child’s health to be very good; and the remaining parents scored their child’s general health as good (n = 15; 14.9%) or moderate (n = 3; 3.0%). None of the parents scored their child’s general health as bad. Almost all (n = 99; 97.0%) reported that their child’s general health was the same or better compared to before the burn injury.



Parents reported few problems in the different BOQ domains (Table 2). The three highest scores, and so the least problems (97.7–99.1%), were found for the domains of pain, physical function and sports, and upper extremity function. In total, 82 (81.2%) of the children had no problem in any of these domains. The three lowest scores were found for the domains of compliance with treatment, appearance, and satisfaction with current state (83.2–87.0%). For the domain compliance with treatment, a high proportion of parents reported that this was not applicable, resulting in a large % of missing values for this domain (51.0%). The BOQ domain school re-entry has a different scoring than the other 11 domains; an optimal score is above 50%. School re-entry scored at 69.0%, indicating that the children had relatively few problems with acceptance by peers and teachers and with doing their homework. Despite the relatively high scores and thus the low percentage of children with problems in a specific domain, in total, only two percent (n = 2) of the children reported no problems for all of the 12 domains. This indicates that the vast majority of all children encountered some HRQL-related problems. About one in four children (25.5%) reported problems in at least half of the domains.




3.4. Comparison of Subgroups


Many parents of children who had mild/intermediate burns scored their child’s general health as excellent (n = 34; 43.6%) or as very good (n = 29; 37.2%). The general health of children with severe burns was scored as excellent (n = 13; 56.5%) or very good (n = 7; 30.4%). The majority of the parents in both subgroups scored their children’s general health as unchanged 5–7 years after their burn injury compared to before their burn injury (mild/intermediate burns: 85.9% vs. severe burns: 81.8%; p = 0.713).



Both subgroups had high scores for the domains of pain (97.3–99.0), physical function and sports (98.8–99.2), and upper extremity function (99.0–99.2) (Table 2). These scores were not statistically significantly different (p = 0.075–0.743) between the two subgroups. The scores for the domains of appearance, parental concern, and school re-entry were significantly different between the subgroups. The scores of children with severe burns were significantly lower for appearance (71.5; p = 0.014) and parental concern (84.8; p = 0.021) than the scores of children with mild/intermediate burns (respectively, 85.0 and 94.1). In contrast, for school re-entry, children with severe burns scored significantly higher than children with mild/intermediate burns (81.0% versus 66.1%; p = 0.046), indicating that children with severe burns feel more positively about their acceptance by peers and teachers.




3.5. Predictive Factors of Parent-Reported Pediatric Health-Related Quality of Life Scores


Univariate predictive factors for the BOQ domains are shown in Table 3. No predictive factors were found for five domains: pain, upper extremity function, satisfaction with current state, compliance with treatment, and emotional health. For the other seven domains, the number of univariate associated factors (p < 0.100) varied between one and six factors, including %TBSA, LOS, upper limb burns, facial burns, %TBSA full-thickness, and number of surgeries.



Multivariate predictive factors are presented in Table 4. For the seven domains, several independent predictive factors were uncovered. The percentage of full-thickness burns was statistically significantly associated with three domains, namely physical function and sports (p < 0.001), appearance (p < 0.001), and parental concern (p < 0.001). A higher percentage of full-thickness burns was related to more problems in all of these domains. The number of surgeries was found to be associated with more itch problems (p < 0.001) but with fewer problems with school re-entry (p = 0.009). The length of hospital stay was found to be associated with more problems in the domains ‘physical function and sports’ (p = 0.011) and ‘transfers and mobility’ (p < 0.001). Facial burns were found to be associated with more problems in the domain of family disruption (p = 0.036).





4. Discussion


This study evaluated the parent-reported burn-specific HRQL of children 5–7 years after their burn injury. The vast majority of parents scored their children’s general health as good or better compared to the pre-injury level. However, no problems in any of the 12 BOQ domains were reported for only two percent of the children. For about one in four children, parents reported problems on at least half of the domains. The least problems were reported for the domains of ‘pain’, ‘physical function and sports’, and ‘upper extremity function’, whereas the most problems were relatively reported for the domains of ‘compliance to treatment’, ‘appearance’, and ‘satisfaction with current state’. We compared the outcomes of children with mild/intermediate burns to those of children with severe burns. Parents of children with severe burns gave significantly worse scores for their children’s ‘appearance’ and ‘parental concern’ domains. In contrast, significantly more problems with school re-entry were reported for children with mild/intermediate burns. Six factors, including higher %TBSA, increased LOS, upper limb burns, facial burns, higher %TBSA full-thickness burns, and number of surgeries, were found to predict worse outcomes on seven BOQ domains.



Our results are in line with the results of earlier research on the short- and longer-term consequences of burn injury using BOQ. A study by Sveen et al. (mean %TBSA burned 10.5%) also demonstrated that children who had suffered burns had a relatively good burn-specific HRQL ≥ 5 years after burn injury [22]. When comparing specific BOQ domains, some similarities and some differences are present; the lowest scores in both studies were reported for the domain ‘appearance’ (77 vs. 83), which seems to be a universal issue in children with burns, also in the long term [4,23]. Parents of children in both the study of Sveen et al. and our study reported low scores for the domain ‘emotional health’ (s89 and 92.4) [22]. In contrast, in our study, lower scores were found for the domain ‘compliance to treatment’ (83.2 vs. 90). Meyer et al. (mean TBSA 35.5%) reported more problems in all BOQ domains at up to 48 months after discharge compared to our subsample of children with severe burns [23]. Parents in that study reported most problems in the domains of ‘appearance’, ‘compliance to treatment’, ‘emotional health’, and ‘school re-entry’. In our study, scores for ‘school re-entry’ were relatively good. In line with the results reported by Meyer et al., in our study, children with severe burns also reported relatively more problems in the domains ‘appearance’ and ‘compliance to treatment’. In addition to our study, Warner et al. (mean TBSA 34.5%) reported that the recovery of children did not reach the score of 90 in any of the BOQ domains at up to 48 months after burn injury [24]. In the present study, children with severe burns had an average score of 90 or higher in six domains, namely ‘pain’, ‘physical function and sports’, ‘upper extremity function’, ‘transfer and mobility’, ‘family disruption’, and ‘emotional health’. The lower scores reported by Warner et al. are explained by the higher percentage of TBSA of their study patients (35% vs. 16%) and possibly the shorter time after burn injury compared to our study, as children’s recovery may keep on enhancing after 48 months post-burn. A study by van Baar et al. (mean TBSA not reported, 89% TBSA < 10%) reported that more than half of the children experienced some long-term consequences 24 months after burns, with issues mainly related to ‘itch’, ‘appearance’, ‘satisfaction with current state’, ‘emotional health’, and ‘parental concern’ [4]. In the present study, these domains also scored relatively low, indicating that issues in these domains persist over time. It is essential to ensure that attention is consistently directed toward these domains at all stages of follow-up care.



Some studies applied generic instruments to assess children’s long-term HRQL instead of burn-specific ones [18,20,25]. Generally, the results of those studies are in line with the results found in our study. For example, the study of Laitakari et al. showed that 5–9 years post-burn, the HRQL of children with burns (mean TBSA 9.5%) was good on almost every dimension of the 17D questionnaire, which is in line with our results for children with mild/intermediate burns [20]. Compared to other dimensions, more problems with the dimensions of sleeping, concentration, discomfort, and depression were reported. In our study, some of these themes, like ‘having nightmares’ and ‘feeling depressed’, are included in the ‘emotional health’ domain. The ‘emotional health’ domain scored relatively good (score 93/100) in our study, though it scored lower in comparison to many of the other domains. The results of a study by Maskell et al. showed that children with a mean burned TBSA of 23% had significantly more psychosocial problems compared to children without burns 7.3 years post-burn, as assessed using the Peadiatric Quality of Life Inventory [26]; the main difficulty was school functioning. In the present study, relatively good scores were found for children with severe burns in the ‘emotional health’ domain. The BOQ also includes the domain of ‘school re-entry’, which, in contrast to the study by Maskell et al., scored relatively well in our subset of children with severe burns. A possible explanation could be the difference in the mean percentage of TBSA burned (23% vs. 16%). Furthermore, in the Netherlands, returning back to school is an integrated part of burn aftercare in children with severe burns. This can possibly be reflected in the ‘school re-entry’ domain score. In a study by Spronk et al., the EQ-5D was used to assess the generic HRQL of children 5–7 years post-burn. The present study is a follow-up study on the study of Spronk et al., and the children included in our study are a subset (79%) of that study. However, this study employed a different outcome measurement instrument, namely the BOQ. Spronk et al. reported that the majority (76%) of the children did not experience any problems with the six EQ-5D domains [18]. However, in the present study, relatively more problems were reported, with only 2% of the children reporting no problems in any domain. These differences might be explained by the fact that our sample is a subsample of the sample used in Spronk et al. and/or by the sensitivity of the instrument used. It could be that parents of children with more problems were more inclined to participate in the follow-up study. Also, the BOQ might be more sensitive to burn-related problems than the EQ-5D, which could result in more problems being identified.



Overall, in our study, parents of children with mild/intermediate burns reported fewer problems than children with severe burns. Children with severe burns scored significantly lower on the ‘appearance’ domain. Children with severe burns are likely to have more scars and therefore have more problems with the ‘appearance’ domain. Also, the ‘parental concern’ domain was scored significantly lower by parents of children with severe burns. The domain of parental concern addresses worries or concerns related to the child’s full recovery, level of pain or suffering, and future health. Parents of children with severe burns possibly experienced a larger trauma and thereby more stress. In addition, their children have a higher chance of having extensive scars. Feelings of stress and concern can be amplified by constantly being reminded of the trauma through the scars.



It is remarkable that children with severe burns experience significantly fewer problems with the domain ‘school re-entry’. A previous study in the United States of America showed that children with severe burns (23%) rarely return to school without losing grades [25]. The amount of support children with severe burns receive might explain this difference. As part of the Dutch burn aftercare process, children with severe burns are offered to return to school under the supervision of a burn center pedagogical staff member. For children with mild/intermediate burns, this is provided in consultation with the child and their parents. This is considered a critical factor for facilitating an optimal return to school.



Previous evidence suggests that %TBSA burned, percentage full-thickness burns, facial burns, hand burns, LOS, and time since burn are strong predictors of a worse HRQL in children with burns [18,27,28]. In our study, the percentage of full-thickness burns was found to be a predicting factor for problems in the domains of ‘parental concern’, ‘physical function and sports’, and ‘appearance’. Full-thickness burns are usually treated surgically and often result in relatively poorer scars. Moreover, hospitalizations for such injuries are often prolonged and more intense for both the child and their parents, causing physical and mental challenges [29,30]. Facial burns and upper limb burns were found to be predictors for problems in the domain of ‘family disruption’. The number of surgeries was found to predict more itch problems, indicating that itch is a long-term issue, especially for children with multiple scars.



The clinical implications of our study are relatively straightforward. Most children recover well following burn injuries. However, a small subset does not. The quality of aftercare provided in our burn centers likely plays a significant role in these outcomes. Healthcare professionals can use the aforementioned factors for a worse HRQL to support the process of screening for the consequences of burn injuries. Additionally, we implemented a patient-reported outcome system, the Burn centers Outcomes Registry the Netherlands for children (BORN kids), which can be utilized to deliver targeted aftercare. BORN kids starts at discharge and is presented at 3, 6, 12, months post-discharge and thereafter annually. However, there is currently a lack of clear cutoff points for many of the measurement instruments included within BORN kids. Nevertheless, the information obtained can be applied to optimize aftercare in our specialized burn care centers.



Strengths and Limitations


This study included some strengths and limitations. A strength is the relatively large sample size, which enabled us to study the results of specific subgroups of children with burns. Another strength is the inclusion of children with mild/intermediate burns, as most long-term studies on HRQL in children mainly focus on children with major burns. This study thereby provides new important insights. Also, the multicenter nature of this study was a strength, as it provides insights on national level. Another strength is the use of the BOQ, which is the most used instrument to assess pediatric HRQL in children with burns. In addition, this instrument has been validated in Dutch [16]. However, the application of the BOQ has certain limitations. It demonstrates lower sensitivity in assessing children with minor burns, as some questions are specifically designed for children with scars—an outcome not present in all cases of minor burns. Additionally, the BOQ was developed using existing published instruments rather than being directly informed by input from children themselves. Furthermore, parents completed the questionnaire, resulting in parent proxy data. If children complete the questionnaire on their own, the questions may be scored differently. Previous studies showed that scores were, in general, comparable, but some significant differences had been reported on the domains of ‘appearance’ and ‘family disruption’ [10]. The comparison of child-reported HRQL versus parent proxy data remains an interesting topic for future research. Finally, although our non-responder analyses only revealed a difference in one out of nine tested characteristics, we cannot exclude a response bias, for instance, one related to the socioeconomic status of respondents. As a result, it is possible that specific groups, for instance, parents with a low socioeconomic status, are less represented in our sample.





5. Conclusions


The majority of children with burns in our sample had a good HRQL 5–7 years post-burn. However, some children still experienced problems because of their burns, even 5–7 years after the injury. Children with severe burns scored substantially lower on the domains ‘appearance’ and ‘parental concern’, possibly indicating the need for more emotional support. Children with full-thickness burns and those who underwent surgery had a higher risk of a poorer long-term HRQL, especially in 5 out of 12 domains (‘physical function and sports’, ‘transfer and mobility’, ‘appearance’, ‘parental concern’, and ‘itch ‘). The results of this study can be used to inform children with burns and their families about the long-term implications of burns. In addition, healthcare professionals may use these insights to identify children at risk for worse long-term HRQL outcomes earlier, potentially leading to better HRQL outcomes.
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Table A1. Baseline characteristics of responders versus non-responders.






Table A1. Baseline characteristics of responders versus non-responders.





	
Variable

	
Responders (n = 102)

	
Non-Responders (n = 159)

	
p- Difference*






	
Sex: boy, n(%)

	
60 (58.8%)

	
89 (56.0%)

	
0.650




	
Age at burn (M, SD)

	
2.8 (3.0)

	
3.2 (3.2)

	
0.175




	
%TSBA burned (M, SD)

	
7.1 (6.4)

	
5.9 (6.0)

	
0.011




	
% TSBA full-thickness (M, SD)

	
0.9 (2.6)

	
1.3 (2.9)

	
0.247




	
Length of hospital stay (M, SD)

	
9.8 (13.6)

	
8.2 (9.1)

	
0.184




	
Number of surgeries (M, SD)

	
0.386




	
   0

	
67 (65.7%)

	
102 (64.2%)

	




	
   1

	
29 (28.4%)

	
40 (25.2%)

	




	
   >1

	
6 (5.9%)

	
17 (10.6%)

	




	
Reconstructive surgery, n(%)

	
3 (3.0%)

	
9 (5.7%)

	
0.323




	
Artificial ventilation, n(%)

	
0 (0.0%)

	
2 (1.2%)

	
0.256




	
Etiology (%)

	
0.239




	
   Scald

	
88 (86.3%)

	
124 (78.0%)

	




	
   Flame

	
9 (8.8%)

	
21 (13.2%)

	




	
   Other

	
5 (4.9%)

	
14 (8.8%)

	








Data are shown as (M, SD) = mean, standard deviation or as number (%). Note. Severe burns: children aged <10 years old at injury with >10% TBSA, children aged ≥10 years old at injury with >20% TBSA, children with >5% full-thickness burns. * p-values in bold indicate statistically significant values.













References


	



Van Yperen, D.T.; Van Lieshout, E.M.M.; Verhofstad, M.H.J.; Van der Vlies, C.H. Epidemiology of burn patients admitted in the Netherlands: A nationwide registry study investigating incidence rates and hospital admission from 2014 to 2018. Eur. J. Trauma Emerg. Surg. 2022, 48, 2029–2038. [Google Scholar] [CrossRef] [PubMed]

	



Dokter, J.; Vloemans, A.; Beerthuizen, G.; Van der Vlies, C.; Boxma, H.; Breederveld, R.; Tuinebreijer, W.; Middelkoop, E.; van Baar, M. Epidemiology and trends in severe burns in the Netherlands. Burns 2014, 40, 1406–1414. [Google Scholar] [CrossRef] [PubMed]

	



Peck, M.D. Epidemiology of burns throughout the world. Part I: Distribution and risk factors. Burns 2011, 37, 1087–1100. [Google Scholar] [CrossRef] [PubMed]

	



Van Baar, M.E.; Polinder, S.; Essink-Bot, M.L.; Van Loey, N.E.E.; Oen, I.M.M.H.; Dokter, J.; Boxma, H.; Van Beeck, E.F. Quality of life after burns in childhood (5–15 years): Children experience substantial problems. Burns 2011, 37, 930–938. [Google Scholar] [CrossRef]

	



Simons, M.; Price, N.; Kimble, R.; Tyack, Z. Patient experiences of burn scars in adults and children and development of a health-related quality of life conceptual model: A qualitative study. Burns 2016, 42, 620–632. [Google Scholar] [CrossRef]

	



Kvannli, L.; Finlay, V.; Edgar, D.W.; Wu, A.; Wood, F.M. Using the Burn Specific Health Scale-Brief as a measure of quality of life after a burn—What score should clinicians expect? Burns 2011, 37, 54–60. [Google Scholar] [CrossRef]

	



Guyatt, G.H.; Feeny, D.H.; Patrick, D.L. Measuring health-related quality of life. Ann. Intern. Med. 1993, 118, 622–629. [Google Scholar] [CrossRef]

	



Ravens-Sieberer, U.; Erhart, M.; Wille, N.; Wetzel, R.; Nickel, J.; Bullinger, M. Generic health-related quality-of-life assessment in children and adolescents. Pharmacoeconomics 2006, 24, 1199–1220. [Google Scholar] [CrossRef]

	



Drotar, D.; Schor, E.L. Measuring Health-related Quality of Life in Children and Adolescents. In Measuring Health-Related Quality of Life in Children and Adolescents: Implications for Research and Practice, 1st ed.; Lawrence Erlbaum Associates: Mahwah, NJ, USA, 1998; pp. 25–38. [Google Scholar]

	



Spronk, I.; Legemate, C.M.; Polinder, S.; van Baar, M.E. Health-related quality of life in children after burn injuries: A systematic review. J. Trauma Acute Care Surg. 2018, 85, 1110–1118. [Google Scholar] [CrossRef]

	



Stavrou, D.; Weissman, O.; Tessone, A.; Zilinsky, I.; Holloway, S.; Boyd, J.; Haik, J. Health related quality of life in burn patients–a review of the literature. Burns 2014, 40, 788–796. [Google Scholar] [CrossRef]

	



Kazis, L.E.; Liang, M.H.; Lee, A.; Ren, X.S.; Phillips, C.B.; Hinson, M.; Calvert, C.; Cullen, M.; Daugherty, M.B.; Goodwin, C.W. The development, validation, and testing of a health outcomes burn questionnaire for infants and children 5 years of age and younger: American Burn Association/Shriners Hospitals for Children. J. Burn Care Res. 2002, 23, 196–207. [Google Scholar] [CrossRef] [PubMed]

	



Griffiths, C.; Guest, E.; Pickles, T.; Hollen, L.; Grzeda, M.; Tollow, P.; Harcourt, D. The development and validation of the CARe Burn Scale: Child Form: A parent-proxy-reported outcome measure assessing quality of life for children aged 8 years and under living with a burn injury. Qual. Life Res. 2021, 30, 239–250. [Google Scholar] [CrossRef] [PubMed]

	



Kazis, L.E.; Marino, M.; Ni, P.; Soley Bori, M.; Amaya, F.; Dore, E.; Ryan, C.M.; Schneider, J.C.; Shie, V.; Acton, A.; et al. Development of the life impact burn recovery evaluation (LIBRE) profile: Assessing burn survivors’ social participation. Qual. Life Res. 2017, 26, 2851–2866. [Google Scholar] [CrossRef] [PubMed]

	



Tyack, Z.; Ziviani, J.; Kimble, R.; Plaza, A.; Jones, A.; Cuttle, L.; Simons, M. Measuring the impact of burn scarring on health-related quality of life: Development and preliminary content validation of the Brisbane Burn Scar Impact Profile (BBSIP) for children and adults. Burns 2015, 41, 1405–1419. [Google Scholar] [CrossRef] [PubMed]

	



Van Baar, M.E.; Essink-Bot, M.L.; Oen, I.M.M.H.; Dokter, J.; Boxma, H.; Hinson, M.I.; Van Loey, N.E.E.; Faber, A.W.; Van Beeck, E.F. Reliability and validity of the dutch version of the American burn association/Shriners hospital for children burn outcomes questionnaire (5–18 years of age). J. Burn Care Res. 2006, 27, 790–802. [Google Scholar] [CrossRef]

	



Daltroy, L.H.; Liang, M.H.; Phillips, C.B.; Daugherty, M.B.; Hinson, M.; Jenkins, M.; McCauley, R.; Meyer, W., 3rd; Munster, A.; Pidcock, F.; et al. American Burn Association/Shriners Hospitals for Children burn outcomes questionnaire: Construction and psychometric properties. J. Burn Care Rehabil. 2000, 21, 29–39. [Google Scholar] [CrossRef]

	



Spronk, I.; Trommel, N.; Baartmans, M.; Polinder, S.; van Baar, M.; Burden of Burn Injuries Study, G. Parent-Reported Health-Related Quality of Life of Pediatric Burn Patients 5 to 7 Years after Burn Injuries: A Multicenter Study. Eur. J. Pediatr. Surg. 2022, 33, 219–227. [Google Scholar] [CrossRef]

	



Sheridan, R.L.; Hinson, M.I.; Liang, M.H.; Nackel, A.F.; Schoenfield, D.A.; Ryan, C.M.; Mulligan, J.L.; Tompkins, R.G. Long-term Outcome of Children Surviving Massive Burns. JAMA 2000, 283, 69–73. [Google Scholar] [CrossRef]

	



Laitakari, E.; Koljonen, V.; Pyörälä, S.; Rintala, R.; Roine, R.P.; Sintonen, H. The long-term health-related quality of life in children treated for burns as infants 5–9 years earlier. Burns 2015, 41, 1186–1192. [Google Scholar] [CrossRef]

	



Murphy, M.E.; Holzer, C.E.; Richardson, L.M.; Epperson, K.; Ojeda, S.; Martinez, E.M.; Suman, O.E.; Herndon, D.N.; Meyer, W.J. Quality of life of young adult survivors of pediatric burns using world health organization disability assessment Scale II and burn specific health scale-brief: A comparison. J. Burn Care Res. 2015, 36, 521–533. [Google Scholar] [CrossRef]

	



Sveen, J.; Sjöberg, F.; Öster, C. Health-related quality of life in Swedish pediatric burn patients and associations with burn and family characteristics. Burns 2014, 40, 987–994. [Google Scholar] [CrossRef] [PubMed]

	



Meyer, W.J., 3rd; Lee, A.F.; Kazis, L.E.; Li, N.C.; Sheridan, R.L.; Herndon, D.N.; Hinson, M.I.; Stubbs, T.K.; Kagan, R.J.; Palmieri, T.L.; et al. Adolescent survivors of burn injuries and their parents’ perceptions of recovery outcomes: Do they agree or disagree? J. Trauma Acute Care Surg. 2012, 73, S213–S220. [Google Scholar] [CrossRef] [PubMed]

	



Warner, P.; Stubbs, T.K.; Kagan, R.J.; Herndon, D.N.; Palmieri, T.L.; Kazis, L.E.; Li, N.C.; Lee, A.F.; Meyer, W.J., 3rd; Tompkins, R.G.; et al. The effects of facial burns on health outcomes in children aged 5 to 18 years. J. Trauma Acute Care Surg. 2012, 73, S189–S196. [Google Scholar] [CrossRef] [PubMed]

	



Staley, M.; Anderson, L.; Greenhalgh, D.; Warden, G. Return to school as an outcome measure after a burn injury. J. Burn Care Rehabil. 1999, 20, 91–94. [Google Scholar] [CrossRef]

	



Maskell, J.; Newcombe, P.; Martin, G.; Kimble, R. Psychosocial functioning differences in pediatric burn survivors compared with healthy norms. J. Burn Care Res. 2013, 34, 465–476. [Google Scholar] [CrossRef]

	



Spronk, I.; Legemate, C.; Dokter, J.; van Loey, N.E.; van Baar, M.E.; Polinder, S. Predictors of health related quality of life after burn injuries: A systematic review. Crit. Care 2018, 22, 160. [Google Scholar] [CrossRef]

	



Spronk, I.; Polinder, S.; van Loey, N.E.E.; van der Vlies, C.H.; Pijpe, A.; Haagsma, J.; Van Baar, M. Health related quality of life 5–7 years after minor and severe burn injuries: A multicentre cross-sectional study. Burns 2019, 45, 1291–1299. [Google Scholar] [CrossRef]

	



Wasiak, J.; Lee, S.J.; Paul, E.; Mahar, P.; Pfitzer, B.; Spinks, A.; Cleland, H.; Gabbe, B. Predictors of health status and health-related quality of life 12 months after severe burn. Burns 2014, 40, 568–574. [Google Scholar] [CrossRef]

	



Landolt, M.A.; Buehlmann, C.; Maag, T.; Schiestl, C. Brief report: Quality of life is impaired in pediatric burn survivors with posttraumatic stress disorder. J. Pediatr. Psychol. 2009, 34, 14–21. [Google Scholar] [CrossRef]








[image: Ebj 06 00005 g001] 





Figure 1. Flowchart on patient selection. 
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Table 1. Participant characteristics. Data are shown as (M, SD) = mean, standard deviation or as number (%).






Table 1. Participant characteristics. Data are shown as (M, SD) = mean, standard deviation or as number (%).





	
Variable

	
Total (n = 102)

	
Mild/Intermediate Burns (n = 79)

	
Severe Burns (n = 23)

	
p-Difference *






	
Sex: boy (n, %)

	
60 (58.8%)

	
44 (55.7%)

	
16 (69.6%)

	
0.234




	
Age at survey (years, M, SD)

	
8.4 (3.0)

	
8.3 (3.2)

	
9.0 (2.4)

	
0.006




	
Age at burn (M, SD)

	
2.8 (3.0)

	
2.8 (3.1)

	
2.6 (2.6)

	
1.000




	
%TSBA burned (M, SD)

	
7.1 (6.4)

	
4.7 (2.6)

	
15.6 (8.2)

	
<0.001




	
% TSBA full-thickness (M, SD)

	
0.9 (2.6)

	
0.2 (0.8)

	
3.8 (4.8)

	
<0.001




	
Length of hospital stay (days, M, SD)

	
9.8 (13.6)

	
5.9 (5.8)

	
22.9 (22.4)

	
<0.001




	
Number of surgeries (n, %)




	
   0

	
67 (65.7%)

	
60 (75.9%)

	
7 (30.4%)

	
<0.001




	
   1

	
29 (28.4%)

	
18 (22.8%)

	
11 (47.8%)

	




	
   >1

	
6 (5.9%)

	
1 (1.3%)

	
5 (21.8%)

	




	
Reconstructive surgery (n,%)

	
3 (2.9%)

	
0 (0.0%)

	
3 (12.9%)

	
0.001




	
Etiology(%)

	
0.990




	
   Scald

	
88 (86.3%)

	
68 (86.1%)

	
20 (87.0%)

	




	
   Flame

	
9 (8.8%)

	
7 (8.9%)

	
2 (8.7%)

	




	
   Other

	
5 (4.9%)

	
4 (5.1%)

	
1 (4.3%)

	




	
Time since burn (years) (M, SD)

	
5.7 (0.6)

	
5.5 (0.3)

	
6.4 (0.8)

	
<0.001




	
Location of burn injury (n, %)




	
  Head/face/neck

	
43 (42.2%)

	
25 (31.6%)

	
18 (78.3%)

	
<0.001




	
  Trunk

	
72 (70.6%)

	
51 (64.6%)

	
21 (91.3%)

	
0.014




	
  Arm

	
53 (52.0%)

	
35 (44.3%)

	
18 (78.3%)

	
0.004




	
  Hand

	
22 (21.6%)

	
13 (16.5%)

	
9 (39.1%)

	
0.021




	
  Leg

	
32 (31.4%)

	
20 (25.3%)

	
12 (52.2%)

	
0.015




	
  Feet

	
10 (9.8%)

	
7 (8.9%)

	
3 (13.0%)

	
0.555




	
  Genitals

	
5 (4.9%)

	
4 (5.1%)

	
1 (4.3%)

	
0.889




	
  Buttocks

	
6 (5.9%)

	
5 (6.3%)

	
1 (4.3%)

	
0.724








Note. Severe burns: children aged <10 years old at injury with >10% TBSA, children aged ≥10 years old at injury with >20% TBSA, children with >5% full thickness burns. * p-values in bold indicate statistically significant values.













 





Table 2. Parent-reported pediatric health-related quality of life scores in children 5–7 years post burn.
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	Burn Outcomes Questionnaire (BOQ)

Domains 1
	Total (n = 102)

Mean Score (SD)
	Mild/Intermediate Burns (n = 79)

Mean Score (SD)
	Severe Burns 2 (n = 23)

Mean Score (SD)
	p-Difference 3





	Pain
	97.7 (11.1)
	97.3 (12.4)
	99.0 (4.7)
	0.702



	Itch
	91.0 (16.7)
	91.6 (16.3)
	88.9 (18.2)
	0.411



	Physical function and sports
	98.4 (6.8)
	99.2 (4.2)
	95.8 (12.1)
	0.075



	Upper extremity function
	99.1 (3.3)
	99.2 (3.1)
	99.0 (4.0)
	0.743



	Transfers and mobility
	99.6 (2.9)
	99.7 (1.7)
	98.9 (5.2)
	0.632



	Compliance to treatment
	83.2 (25.1)
	81.8 (28.6)
	87.0 (11.4)
	0.526



	Appearance
	85.0 (24.9)
	89.2 (20.4)
	71.5 (32.9)
	0.014



	Satisfaction with current state
	87.0 (20.7)
	88.1 (20.0)
	83.7 (22.6)
	0.056



	Family disruption
	95.8 (11.7)
	96.3 (11.0)
	94.1 (14.0)
	0.256



	Parental concern
	92.0 (18.9)
	94.1 (16.7)
	84.8 (24.1)
	0.021



	Emotional health
	92.4 (11.4)
	92.7 (11.3)
	91.3 (11.6)
	0.410



	School re-entry
	69.0 (20.4)
	66.1 (18.1)
	81.0 (26.2)
	0.046







1 The best score is 100 for all domains, except for school re-entry; an optimal score for school re-entry is a score > 50. 2 Severe burns: >10% total body surface area (TBSA) burned if aged <10 years old at burn, >20% TBSA if aged ≥10 years old at burn, or more than 5% full-thickness burns. 3 p-values in bold indicate statistically significant values.













 





Table 3. Univariate regression analyses for long-term pediatric health-related quality of life.
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Burn Outcomes Questionnaire (BOQ) Domains (Regression Coefficient)




	

	
Pain

	
Itch

	
PF #

	
UE #

	
TM #

	
CO #

	
AP #

	
SF #

	
FD #

	
PC #

	
EH #

	
SR #




	
Variables

	

	

	

	

	

	

	






	
Boy vs. girl

	
−2.643

	
−2.036

	
−1.897

	
−1.122

	
−0.750

	
7.125

	
−6.897

	
−1.528

	
−4.469

	
−5.179

	
−3.304

	
−5.952




	
Age at burn injury

	
0.139

	
0.155

	
−0.118

	
0.140

	
−0.073

	
1.013

	
−0.606

	
0.004

	
−0.579

	
0.246

	
−0.088

	
−0.735




	
Age at study

	
0.179

	
0.227

	
−0.169

	
0.130

	
−0.088

	
1.171

	
−0.921

	
−0.157

	
−0.727

	
−0.017

	
−0.191

	
−0.696




	
% TBSA

	
0.087

	
−0.359

	
−0.490 *

	
0.027

	
−0.207 *

	
−0.138

	
−0.847 *

	
−0.183

	
0.079

	
−0.492

	
0.090

	
0.764




	
% TBSA full-thickness

	
−0.032

	
−0.719

	
−1.541 *

	
−0.084

	
−0.612 *

	
−0.766

	
−3.760 *

	
−0.456

	
−0.448

	
−2.367 *

	
−0.191

	
0.332




	
Length of hospital stay

	
0.027

	
−0.140

	
−0.298 *

	
0.013

	
−0.133

	
−0.143

	
0.543

	
−0.085

	
−0.029

	
−0.302 *

	
0.027

	
0.132




	
Number of surgeries

	
−1.831

	
−5.953 *

	
−2.673 *

	
−0.034

	
−1.046 *

	
−1.341

	
−8.011 *

	
0.862

	
−1.536

	
−5.129 *

	
−0.157

	
4.930 *




	
Facial burn vs. other

	
0.809

	
−4.753

	
−1.636

	
−0.381

	
−0.510

	
2.351

	
−12.314 *

	
−4.590

	
−4.908 *

	
−6.596

	
−1.439

	
−1.840




	
Lower limb burn vs. other location

	
1.957

	
0.014

	
−0.704

	
1.190

	
−0.368

	
−5.876

	
5.304

	
−2.602

	
−0.262

	
5.142

	
2.646

	
−4.386




	
Upper limb burn vs. other location

	
0.491

	
−7.496 *

	
−0.751

	
−1.095

	
−0.194

	
−5.671

	
−14.539 *

	
−7.575

	
0.185

	
−6.251

	
−0.725

	
11.650




	
Scalds vs. other etiology

	
−0.409

	
2.338

	
2.181

	
−0.511

	
1.006

	
4.217

	
10.381

	
−0.735

	
3.855

	
0.925

	
1.822

	
0.159








# PF = physical function and sports; UE = upper extremity function; TM = transfer and mobility; CO = compliance with treatment; AP = appearance; SF = satisfaction with current state; FD = family disruption; PC = parental concern; EH = emotional health; SR = school re-entry. * Values in bold indicate statistically significant values (p < 0.05).













 





Table 4. Multivariate regression analyses for long-term pediatric health-related quality of life *.
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BOQ Domains (Regression Coefficient)




	

	
Itch

	
PF #

	
TM #

	
AP #

	
FD #

	
PC #

	
SR #




	
Variables

	

	

	

	

	






	
Boy vs. girl

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	
Age at burn injury

	
-

	
-

	
-

	
-

	
-

	
-

	
--




	
Age at study

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	
% TBSA

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	
% TBSA full-thickness

	
-

	
−0.820

	
-

	
−3.760

	
-

	
−2.367

	
-




	
Length of hospital stay

	
-

	
−0.172

	
−0.133

	
-

	
-

	
-

	
-




	
Number of surgeries

	
−5.953

	
-

	
-

	
-

	
-

	
-

	
4.930




	
Facial burn vs. other

	
-

	
-

	
-

	
-

	
−4.908

	
-

	
-




	
Lower limbs vs. other

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	
Upper limbs vs. other

	
-

	
-

	
-

	
-

	
-

	
-

	
-




	
Scalds vs. other

	
-

	
-

	
-

	
-

	
-

	
-

	
-








# PF = physical function and sports; UE = upper extremity function; TM = transfer and mobility; CO = compliance with treatment; AP = appearance; SF = satisfaction with current state; FD = family disruption; PC = parental concern; EH = emotional health; SR = school. * Number of surgeries was highly correlated with %TBSA full-thickness, %TBSA, and length of hospital stay and was therefore not included in multivariate regression analysis.
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