

[image: image1]
Effect of Time Interval From Diagnosis to Treatment on Economic Burden in Families of Children With Autism Spectrum Disorder












	
	ORIGINAL RESEARCH
published: 26 November 2021
doi: 10.3389/fpsyt.2021.679542






[image: image2]

Effect of Time Interval From Diagnosis to Treatment on Economic Burden in Families of Children With Autism Spectrum Disorder

Wensu Zhou1, Kui Wu2, Shu Chen2, Dan Liu2, Huilan Xu1* and Xiyue Xiong2,3*


1Department of Social Medicine and Health Management, Xiangya School of Public Health, Central South University, Changsha, China

2Department of Child Rehabilitation, Hunan Provincial Maternal and Child Health Care Hospital, Changsha, China

3NHC Key Laboratory of Birth Defect for Research and Prevention, Hunan Provincial Maternal and Child Health Care Hospital, Changsha, China

Edited by:
Bodil Aggernæs, University of Copenhagen, Denmark

Reviewed by:
Aldina Venerosi, National Institute of Health (ISS), Italy
 Benjamin Black, University of Missouri, United States

*Correspondence: Huilan Xu, xhlxuhuilan@163.com
 Xiyue Xiong, xiong_fybj@163.com

Specialty section: This article was submitted to Autism, a section of the journal Frontiers in Psychiatry

Received: 12 March 2021
 Accepted: 27 October 2021
 Published: 26 November 2021

Citation: Zhou W, Wu K, Chen S, Liu D, Xu H and Xiong X (2021) Effect of Time Interval From Diagnosis to Treatment on Economic Burden in Families of Children With Autism Spectrum Disorder. Front. Psychiatry 12:679542. doi: 10.3389/fpsyt.2021.679542



The study aimed to investigate the economic costs in families of children with autism spectrum disorder (ASD) and explored how the time interval from diagnosis to treatment time interval from the date children first diagnosed with ASD to the date of first speech/behavior treatment influenced the economic costs. It was a cross-sectional study that recruited families with autistic children in Changsha, Hunan Province of China during March to November 2018. A self-designed questionnaire was applied to collect ASD-related economic costs in the two vital periods including the 12-month period after diagnosis and the most recent 12 months during the course of ASD. In total, 136 families with autistic children completed the interview. The results showed that 46.3% of children started intervention within 1 month. The median of total economic costs of these families in the 12-month period after diagnosis and the most recent 12 months was 26,502.26 RMB and 29,411.91 RMB, respectively. Compared with the time interval shorter than 1 month, time interval over 6 months was significantly associated with high direct economic costs (βSD = 0.308, 95% CI = 0.177, 1.254), inpatient/outpatient and drugs costs (βSD = 0.276, 95% CI = 0.104, 1.181), direct non-medical costs (βSD = 0.287, 95% CI = 0.140, 1.206), and total economic burden (βSD = 0.311, 95% CI = 0.186, 1.262); besides, time interval between 4 and 6 months was significantly related to large indirect costs (βSD = 0.230, 95% CI = 0.098, 1.363) in the 12-month period after diagnosis. Similarly, time interval between 1 and 3 months was significantly associated with high direct non-medical costs (βSD = 0.198, 95% CI = 0.004, 1.013) in the 12-month period after diagnosis. However, time interval from diagnosis to treatment was not correlated to economic costs in the recent 12 months. In the long term, shortening the time interval from diagnosis to treatment would reduce the economic burden on families, especially in the 12-month period after diagnosis.
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INTRODUCTION

Autism spectrum disorder (ASD) is a highly heterogeneous group of neurodevelopmental disorders characterized by different levels of impairment in social communication and interaction, repetitive behaviors, and restricted language ability (1). An increasing prevalence of ASD has been reported worldwide regardless of ethnic or cultural background (2–4). A meta-analysis study indicated that the pooled prevalence of ASD in mainland China was 3.92‰ (5). However, the data supporting this estimation were not accurate due to regional-level information. The real number of autistic children was likely to be much higher (6).

There is a lack of unified and effective approaches for the prevention and treatment of ASD in clinical practice. The long-term prognosis of most individuals with ASD is poor, namely, they lack the ability to study and work independently in adulthood (7). Therefore, these patients have to rely on parental care for extended periods and need long-term rehabilitation, which probably leads to heavy economic burden to families and society (8, 9).

The direct and indirect economic costs are two aspects of the total economic costs of ASD. The direct costs are related to diagnosis, medical check, rehabilitation, and behavioral therapy. Referring to Rogger et al., the direct economic costs is direct economic costs are defined as the total sum of ASD-related medical or healthcare costs and therapeutic costs (10). Montes et al. estimated that raising a child with ASD costs at least twice as much as raising a typically developing child (11). Ganz et al. reported that the lifetime per-capita incremental societal cost of autism was $3.2 million in the United States (12). Using the national data from the UK, researchers have summarized that ASD was associated with $3,020 higher annual healthcare costs and $14,061 higher aggregate no-healthcare costs, including higher school costs of $8,610, compared with the costs for children without ASD. Horlin et al. reported that the median cost in families of children with ASD in Australia was approximately AUD 34,900 (13). In the present study, the administrative data on ASD-related health service use and special education costs have limited accessibility in China (14). Scholars reported ASD-related costs by self-designed questionnaire. For instance, Xiong et al. reported that the yearly rehabilitation cost for a child with autism was 19,196.72 RMB in Beijing, which was significantly higher than the cost for children with physical and mental disabilities (15). Ou et al. interviewed 59 nuclear families of children with ASD, and the mean annual costs of special education were higher than those for children with other disabilities and typically developing children (¥55,359 vs. ¥27,904 vs. ¥17,413, respectively) (16). In Heilongjiang Province, Wang et al. investigated 290 families of children with ASD from 2007 to 2009. They found that the costs of behavior therapy represented the largest proportion of health expenses. In addition, the costs of ASD resulted in a heavy economic burden for both urban and rural families. Approximately 19.9% of urban families and 38.2% of rural families have reported that the health costs of ASD exceeded their household income (14, 17).

Indirect costs, such as the informal care burden and lost parental productivity, are also important components of the economic costs (10). Previous studies have shown that the task of childcare forced parents out of employment or adjust job plans, which results in the family expenditures for the disease. Horlin et al. reported an estimated loss of the employment income of parents/caregivers of autistic children amounting to 90% of the total family costs of ASD, ~$29,200 (13). Another study found that the employment of parents was affected by their child's disorder and that 52.3% of parents adjusted their jobs due to childcare (16). Cidav et al. reported that the employment rate of mothers of children with ASD declined by 6%, and their weekly working time decreased by 7 h compared with mothers of typically developing children (18). Mothers' work time decreased markedly, i.e., by an average of 6.6 months per year, leading to a loss of 21,400 RMB by conversion, which was significantly higher than the loss experienced by fathers (2.0 months and 10,000 RMB) (19). Kamaralzamana investigated 245 parents of autistic children in Malaysia, and the study reported that the highest cost of indirect expenditures was 963.99 RM (23). A survey conducted in Chongqing city pointed out that the mean rehabilitation costs of 92 children with ASD were 3,500 RMB per month for each of them and the rehabilitation costs accounted for ~72% of the household income in those urban families (20).

Several surveys have explored the factors related to the economic costs in families of children with ASD. For instance, Parish et al. found that per-capita Medicaid expenditures were likely to reduce the financial burden in families of children with autism (21). Horlin et al. reported that different levels of ASD symptoms were significant predictors of the cost of ASD (13). Similar to a previous study, having a child with ASD significantly decreased the likelihood of living in a higher-income household family (11). Sharpe et al. reported that family income, autism symptoms, and ASD-related therapy costs were associated with financial problems in families with autistic children under the age of 19 (22). The age of children, the family income, and the combined disorder of children were related factors of direct and indirect costs (23). Callander et al. reported that autistic children's age (2–11 years) was relevant to the sum of absentee days and the dissatisfactory working status of parents (24). Mothers' education level, rural residence, and comorbidity count of children influenced the state health expenditure in families of children with autism (22).

In summary, there was more significant burden associated with ASD (on a population level) as compared to other diagnoses (such as ADHD or ODD) and children with normal development. It is very important to note that the earlier the treatment for children with ASD, the better the children's prognosis for developing language and social skills, which, to some extent, also means less ASD-related economic burden for the family. It was suggested that the time interval from the date children first diagnosed with ASD to the date of first speech/behavior treatment was strongly associated with the economic burden in families with autistic children. However, there was limited evidence to support this conclusion. Therefore, this study aimed to investigate the economic costs in families with autistic children and explore its potential association with the time interval from diagnosis to treatment. We hypothesized that the family economic costs were positively associated with the time interval from diagnosis to treatment.



METHODS


Study Procedure

This was a cross-sectional study conducted in Changsha, Hunan Province, from March to November 2018. There are a total of 10 autism rehabilitation centers in the five main districts of Changsha. We selected four autism rehabilitation centers using the clustering random sampling method and recruited all the families (n = 150) of children with ASD from those centers. Autistic children were strictly defined as having an autistic disorder based on DSM-IV, while children with a pervasive developmental disorder not otherwise specified (PDD-NOS) or with Asperger syndrome were excluded from the study.

A questionnaire was designed to collect general information about the parents and children. With regard to economic costs, it is difficult to investigate the accurate ASD-related costs of families with autistic children in the whole course of the disease because of the recalling bias of parents, and there is rare special expense management system for ASD in China. Therefore, in the present study, a questionnaire including a list of ASD-related cost items was developed basing on the previous studies (10, 25). The questionnaire was finished by well-trained professionals through a face-to-face interview with autistic children's parents, which might eliminate some limitations on the strength of the data collected by self-report to some extent. Each participant (mother or father or both) was interviewed for ~20 min and confirmed related information. All the participants signed their informed consent after being fully informed of the purpose and meaning of the study. Ethical approval was provided by the Ethics Committee of Hunan Provincial Maternal and Child Health Care Hospital (EC20180318). Finally, 14 families that refused to take part in the study or did not complete the interviews were excluded. A total of 136 families with one autistic child were included in this study.




MEASURES


General Information

General characteristics of the family and children were provided by parents, including parents' age, education level, employment, family income in the last 12 months, residence, family economic assistance, and the ratio of ASD-related costs to the total family income. Besides, children's age, gender, and race/ethnicity were also recorded.



Time Interval From Diagnosis to Treatment and Other Disorder Characteristics of Children

The characteristics of the autistic children included the course of ASD, the course of speech/behavior treatment, the time interval from diagnosis to treatment, and the lag time between the first 12 months after diagnosis and the last 12 months and scores of autism symptoms. Among them, the time interval from diagnosis to treatment of children was defined as the time interval from the date children first diagnosed with ASD to the date of first speech/behavior treatment. The scores of autism symptoms were evaluated by the Autism Behavior Checklist (ABC). The ABC was a screening tool used to evaluate the symptoms of autistic children with satisfactory reliability and validity, and it could be completed by the parents or caregivers of children (26). The ABC is a 57-item screening checklist for children older than 18 months and divided into five categories: (1) sensory, (2) relating, (3) body and object use, (4) language, and (5) social and self-help. According to the severity level, each item is rated from “1” to “4.” The screening cutoff score is 53, and the diagnosis cutoff score is 67 (27). The study referred to the Autism Diagnosis, Treatment and Rehabilitation Guidelines of China, which was issued by the Chinese Ministry of Health (28). Scores of <31, 31–66, and > 66 correspond to nearly normal, borderline, and autism behavioral symptoms, respectively. The standard was suitable for children with ASD (25).



Family Economic Costs

We collected the ASD-related economic costs in two vital periods during the course of the disease including the 12-month period after the date of the child was first diagnosed with ASD and the most recent 12 months before the date of interview. Most of the parents would seek medical consultations around everywhere during the first period, which resulted in large costs for medical-related expenditure, while in the second period, the expenditure of ASD-related interventions and therapies in most families was relatively stable and reflects the economic burden. The parent-reported ASD-related economic costs were divided into three categories: direct, indirect, and total economic costs.

(i) Direct economic cost was calculated by the following formula:

Y1 = X1 + X2 + X3

X1: inpatient, outpatient, and drug expenses (refer to outpatient, inpatient, and drug costs for the confirmation of diagnosis at hospital and the short-term drug therapy, which reflect the costs for diagnosis and short-term drug therapy).

X2: therapeutic costs (refer to speech/behavior rehabilitation costs occurring in rehabilitation centers and hospitals, which reflect long-term costs for speech/behavior intervention).

X3: direct non-medical costs (refer to expenses related to illness including transportation, accommodation, and living expenses during the processes of outpatient and inpatient treatment);

(ii) Indirect economic cost was defined as production loss for parents, which was calculated by the human capital approach as follows (29):

Y2 = X[image: image]X5

X4: labor force time lost by parents

X5: labor-time value per unit

Specifically, the labor-time value per unit was divided into farmer and resident labor value. In our study, the participants were composed of residents in the urban areas and a small number of farmers. The per-capita net of farmer and resident labor value in Hunan Province was collected by the Hunan Provincial Bureau of Statistics (https://tjj.hunan.gov.cn/). For example, the per-capita net income of resident labor in Hunan Province in 2018 was 25,241 RMB, so if there were 180 total days of labor time lost for an adult, the indirect economic costs would be 12,447 Yuan (180*25,241/365).

(iii) The total economic cost of children with ASD was calculated by the following formula:

Y = Y1 + Y2




STATISTICAL ANALYSIS

Statistical analysis was performed using SPSS version 23.0. The continuous data following the law of normal distribution were described as the mean ± SD. Otherwise, the median and quantiles (P25 and P75) were reported in the study. The categorical data were described as n (%). Multivariate linear regression models were carried out to explore the probable association between the family economic costs and the time interval from diagnosis to treatment after adjusted for the general characteristic of families and children. The Z-score transformation was used to transform the raw data pertaining to the economic costs in the 12-month period after diagnosis and the most recent 12 months to a linear, additive scale as a dependent variable in the linear models. A p-value of <0.05 was considered statistically significant in our study.



RESULTS


General Information

Table 1 shows the general information of the parents and children. The mean age of the mothers and fathers were 30.01 (SD = 4.65) and 34.06 (SD = 4.97) years, respectively. There were 52.2 and 57.4% of mothers and fathers with a university degree, respectively. In total, 59 mothers (43.4%) were unemployed, and they reported that their jobs were more or less affected by their children's disorder. In contrast, 99.3% of fathers had a job at the time of the interviews. Sixty-two families (45.6%) reported a total family income between 20,000 and 79,999 RMB in the past 12 months. Another 42 families (30.9%) reported that their total family income was <20,000 RMB in the past 12 months; this was less than the per-capita disposable income of residents in Hunan Province in 2018 (25,241 RMB). Sixty families (44.1%) reported that their children were or had been supported with 12,000 RMB to 20,000 RMB 1-year economic aid from disabled persons' federation/public interest organizations. In total, 55 families (40.4%) reported that in the past 12 months, ASD-related costs accounted for over 50% of their total family income. Seventy families (51.5%) reported that in the past 12 months, ASD-related treatment costs had accounted for 25–50% of the total family income.


Table 1. General information of participants and disorder characteristics of children.
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There were 37 girls and 99 boys between 2 and 11 years old who were diagnosed with ASD by a neurologist based on the DSM-IV were recruited into the survey. More boys (72.8%) were enrolled than girls (27.2%). Among these children, 95 (69.9%) lived in urban areas. The mean age of the children was 4.44 years (SD = 1.88). Most of the children (89.7%) were of Han ethnicity.



Time Interval From Diagnosis to Treatment and Other Disorder Characteristics of Children

The time interval from diagnosis to treatment and other disorder characteristics of children are presented in Table 1. For 46.3% of the autistic children, the time interval from the date children first diagnosed as ASD to the date of first speech/behavior treatment was <1 month; for 18.4% of them, the time interval was from 1 to 3 months; for 11.0% of them, the time interval was 4 to 6 months; and for 24.3% of them, the time interval was longer than 6 months. The mean course of the ASD and the speech/behavioral treatment were 26.77 (SD = 21.80) and 15.43 (SD = 16.46) months, respectively. More than half of the children had a lag time between the first 12 months after diagnosis and the last 12 months of <1 year. The mean ABC score of the children was 52.07 (SD = 26.7). According to the criteria of the ABC, the constituent ratios in the <31, 31 to 66, and > 66 groups were 50.7%, 22.8%, and 26.5%, respectively (Table 1). There were two reasons explained for this phenomenon: (1) usually, the Autism Behavior Checklist (ABC) was applied in the screening of ASD, not in diagnosis; and (2) their condition improved after rehabilitation treatment in hospital or rehabilitation schools.



The Family Economic Costs in the 12-Month Period After Diagnosis

The expenditures on autistic children in the 12-month period after diagnosis are shown in Table 2. The diagnosis of ASD resulted in massive expenditures for each family in the study. Overall, the median costs of medical expenditures (inpatient services, outpatient services, and drugs) related to ASD treatment were equal to the special education/treatment expenditures (5,000.00 RMB). The median costs of the total direct economic costs of ASD (24,202.00 RMB) were higher than the indirect economic costs (379.01 RMB). The total economic costs of ASD amounted to a median of 26,502.26 RMB (Table 2).


Table 2. The ec onomic costs in families with autistic children in the 12-month period after diagnosis.
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The Family Economic Costs in the Recent 12 Months

The expenditures on autistic children in the recent 12-month period are shown in Table 3. The total direct economic costs were 28,620.00 RMB. The median costs of special education/treatment of the families were higher than the costs of medical services (20,000.00 RMB vs. 600.00 RMB). The median direct non-medical costs were 2,000.00 RMB, while the median costs of the indirect economic costs and the total economic costs were 84.17 RMB and 29,411.91 RMB, respectively (Table 3).


Table 3. The economic costs in families with autistic children in the recent 12 months.
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The Association Between the Family Economic Costs and the Time Interval From Diagnosis to Treatment

The multiple linear regression models were conducted to estimate the relationship between economic costs in the 12-month period after diagnosis and recent 12 months and time interval from diagnosis to treatment. After adjusting for the characteristics of parents and children, we found that the time interval from diagnosis to treatment was associated with economic costs in the 12 months after diagnosis (Table 4). Compared with the time interval shorter than 1 month, time interval over 6 months was significantly associated with high direct economic costs (βSD = 0.308, 95% CI = 0.177, 1.254), inpatient/outpatient and drugs costs (βSD = 0.276, 95% CI = 0.104, 1.181), direct non-medical costs (βSD = 0.287, 95% CI = 0.140, 1.206), and total economic burden (= 0.311, 95% CI = 0.186, 1.262); besides, time interval between 4 and 6 months was significantly related to large indirect costs (βSD = 0.230, 95% CI = 0.098, 1.363) in the 12-month period after diagnosis. Similarly, the time interval between 1 and 3 months was significantly associated with high direct non-medical costs (βSD = 0.198, 95% CI = 0.004, 1.013) in the 12-month period after diagnosis. However, the association between economic costs in the recent 12-month period and time interval from diagnosis to treatment was not observed in this paper (Table 5).


Table 4. Multiple linear regression models for economic costs in the 12-month period after diagnosis and time interval from diagnosis to treatment (months).
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Table 5. Multiple linear regression models for economic costs in the recent 12-month period and time interval from diagnosis to treatment (months).
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DISCUSSION

The current study investigated the relationship between economic costs and time interval from diagnosis to treatment of children with ASD based on a cross-sectional study in autism treatment centers. We reported the economic costs in families of children with ASD by collecting related costs from two vital periods during the course of the disease including 12 months after diagnosis and the recent 12 months. The ASD-related costs were an economic burden for those families. Most notably, we found that a shorter time interval would reduce the risk odds of economic poverty of those families.

The present studies generally emphasized the importance of early diagnosis and intervention for symptoms reduction. However, few studies reported the data on the interval between diagnosis and intervention. Our findings illustrated that in 75% of those children, the time interval from diagnosis to treatment was <6 months. Sun et al. indicated that the mean time between diagnosis and initial intervention was 6.5 months among 69 autistic children enrolling from 19 regions from mainland China (30). Another study by Shrestha et al. reported that the interval between help-seeking to diagnosis was 29.4 months with the longest time lag of 13 years among 50 children enrolled from Nepal (31). In our study, most of the parents enrolled in the project had a high degree of education level. Parents could make a clearer decision on whether their children need effective behavior treatment based on their knowledge. Then, parents tried their best to acquire social resources for their children in the hospital and rehabilitation centers to accept intervention as soon as possible (32). Moreover, urban areas that provided more medical resources for autistic children also shortened the time interval from diagnosis to treatment.

It was unsurprising that the disorder of children damaged the economic balance of families including an increase in family household expenditure and shortened job time of parents. For example, in our study, nearly half of the families reported that the ASD-related expenditures accounted for almost 55% of their household income; this proportion was higher than that observed in another study (14%) (11) but lower than that found in two other studies (14, 33). Xiong et al. investigated 46 families with autistic children from Beijing and found that the total direct economic burden was approximately 22,964.1 RMB per year (15).

Wang et al. analyzed annual family expenditures on ASD-related health services in 178 urban families with autistic children from Heilongjiang Province, and the mean costs were 17,497.28 RMB (14). Similar to previous studies conducted in different areas of China, the study also showed that the median cost of the total economic costs in the two vital periods considered in this project was closed to 30,000 RMB, which was higher than the per-capita disposable income of residents in the Hunan Province (25,241 RMB) in 2018. Nevertheless, the difference in studies might be due to the heterogeneity of the regions, the level of productivity, medical resources, and the symptoms of children.

In addition, adjustment in job time also has important impact on economic costs. For example, in the current study, the median indirect economic cost in the recent 12 months was 379.01 RMB, which was slightly lower than that found from a survey conducted in Malaysia (~1,500 RMB) (23). Specifically, we pointed out that most mothers' employment was affected by childcare. Relatively speaking, the father is the main labor force in a family, and the mother is usually the primary caregiver of children because of the traditional concept of gender role (men are breadwinners and women are homemakers) in China. Pregnancy and lactation may further restrict the career development of women; furthermore, women's income is still lower than men's income under the same position and level of experience. Therefore, mothers leave their work more often than fathers to take care of their autistic child. Our results underlined that the rate of unemployment in ASD families was 43.4% for mothers and merely 0.7% for fathers, which was consistent with the findings of other studies (16). Besides, limited by the availability of ASD-related health resources, many parents have to take their children across the regions to receive rehabilitation therapy for ASD in the provincial capital or larger cities (6). This is more likely to aggravate the loss of working time of parents.

The present study also demonstrated that longer time interval from diagnosis to treatment was associated with heavy ASD-related economic costs of children in the 12 months after diagnosis. The course of doctor consultation and seeking appropriate institutions was an important period before long-term intervention in a rehabilitation institution. The expenditure of this course was catastrophic because it usually exceeded an acceptable percentage of consumption or household income. For parents, the course meant less work time and higher expenditure. A previous study suggested that the early diagnosis of ASD was important for improving the effectiveness of interventions in children with ASD (34). Researchers had also called for pediatricians to strive to identify and begin interventions for children with ASD sooner rather than later (35). Jacobson et al. hold the view that the early treatment would reduce overall program costs (36). Moreover, shortening the time interval from diagnosis to treatment means “buying time” for autistic children, i.e., saving time on medical consultations to have more time to spend on training to reduce symptoms of children. If the children have more chance to accept treatment in rehabilitation centers regularly, parents would be much more likely to focus on their employment and then provide economic support for their families. To be specific, parents could concentrate on their career rather than feeling exhausted by taking care of their children.

Our findings indicated that the shorter the time interval from diagnosis to treatment, the lower the economic costs. Meanwhile, previous studies reported that early diagnosis and therapy were the keys to reduce the complications. Therefore, to alleviate their economic burden as well as improve the prognosis of their children, parents should improve the recognition of the disease in order to strive for early diagnosis and therapy. Hence, improving social services is also important to shorten the time interval between diagnosis and intervention.

Estimate of ASD-related medical and intervention costs are very crucial to evaluate future care needs and resources allocation. We reported ASD-related costs in two vital periods during the course of disease, which objectively reflected the economic burden in those families and received more attention. Nonetheless, there are several limitations in this study as it is designed as a cross-sectional study with a small sample size. Namely, only one geographic area of China was examined, which might impact the generalizability of this study. Further investigations with a larger number of families with autistic children (especially involving recruitment of families in different regions of the country) will be necessary to completely rule out such limitation.



CONCLUSION

The present study investigated the economic costs in families of children with ASD, and the results revealed that ASD-related costs were a heavy economic burden for those families. Shortening the time interval from diagnosis to treatment was beneficial for reducing the total economic burden to some extent. Further investigations with a larger number of subjects will be necessary in the near future to verify the present conclusion.
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