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Background: Parental drinking habits or binge drinking are a known risk factor of child maltreatment. Though drinking habits are affected by alcohol outlet density, the direct association between alcohol outlet density and child maltreatment is still controversial.

Purpose: This study aimed to examine the impact of off-premises alcohol outlet density on child maltreatment cases reported to Child Guidance Centers in Japan.

Methods: A fixed effects model was used to investigate the association between a change in off-premises alcohol outlet density and a change in child maltreatment cases in each unit. Time-series of cross-sectional ecological data collected from across Japan over 16 years (2000 to 2015) was used, and maltreatment cases were further sub-grouped by type of maltreatment (physical, sexual, psychological abuse and neglect) and by perpetrators (father, stepfather, mother, and stepmother).

Results: The association between alcohol outlet density and total cases of child maltreatment was not observed (coefficient = 0.98, 95% confidence interval: −6.30, 8.25). However, alcohol outlet density was shown to be positively associated with neglect (coefficient = 3.08, 95% confidence interval: 0.54, 5.62), which indicates that 1 alcohol outlet per 1,000 adults increase would lead to 3 more neglect cases per 10,000 children. Also, a negative association was observed between a change in the incidence of total child maltreatment by father and a change in alcohol outlet density (coefficient = −3.03, 95% confidence interval: −5.78, −0.28).

Conclusion: The findings suggest that off-premises alcohol outlet density may have a causal effect on the increasing cases of neglect and decrease in maltreatment by father in Japan.

Keywords: child maltreatment, child abuse, neglect, alcohol outlets, fixed effects analysis, panel data analysis

INTRODUCTION

The number of child maltreatment cases reported to Child Guidance Centers has been increasing in Japan and reached 122,000 in 2016 (1), a 7-fold increase compared with that of 17,000 in 2000 (1). The impact of child maltreatment includes childhood physical and mental health (2) and adulthood physical (3–9) and mental health (8, 10–15). To combat this dramatic increase of detected child maltreatment cases, it is important to elucidate the risk factors of child maltreatment so that prevention strategies can be developed.

The World Health Organization (WHO) provided several risk factors of child maltreatment based on the ecological model, such as child factors, parent or caregiver factors, relationship factors, and community or societal factors (16). Among several risk factors outlined, parental substance addiction including alcohol addiction (17, 18) in particular has received little attention in Japan, although regulation of alcohol availability may be effective to prevent child maltreatment (19–21). Because illegal drug use is not prevalent in Japan (22), and alcohol is more common (23), we believe a focus on parental alcohol consumption habits is important. Further, alcohol consumption habits can be determined by the physical environment such as alcohol outlet density, which can be associated with the increase of child maltreatment cases in Japan.

So far, the association between alcohol outlet density and child maltreatment is explained using three main theories: the availability theory (24), the routine activity theory (25–27), and the supply and demand theory (26). In availability theory, increased alcohol outlet density is associated with increased consumption and alcohol-related harms including medical harms, injuries, crime, and violence (28). The reported association between parental drinking and family dysfunction including intimate partner violence might explain poor parenting or parental violence use toward children (29–31). For example, increased outlet density was linked to increased amount of drinking for parents who have problematic alcohol drinking habits, which was reported to be associated with physical child abuse (32). Alcohol misuse was also related to depressive symptoms, leading to low social support and neglect (33). In addition, alcohol may facilitate or incite family violence by providing a socially acceptable excuse for the negative behavior such as neglect or physical abuse (30). The routine activity theory suggests that for any crime to be committed the three components are needed: offenders, suitable targets, and absence of guardians (34). As for child maltreatment, harm (child maltreatment) occurs when there is a suitable target (i.e., children), a motivated offender (i.e., drunk parents), and the absence of effective guardians (i.e., other caregivers or community) (26). For example, with rising number of restaurants or bars, parents changed their routine behavior to drinking out, which may further encourage hanging out with friends in the community (35) or with other caregivers, potentially resulting in an increase in neglect cases. In supply and demand theory, neighborhoods with high densities of alcohol outlets are often more deprived and overcrowded, and lack resources to relieve stress and to develop social networks to prevent child maltreatment. For example, social disorganization or isolation among residents due to residential characteristics including neighborhoods with higher densities of alcohol outlets was associated with higher rates of reported child maltreatment (36).

Although several studies have attempted to explain how alcohol outlet density is related to child maltreatment (25–27, 35, 37–40), the causality on whether outlet density influences the number of child maltreatment cases has not yet clarified because the findings may simply be an ecological fallacy (37). Alternatively, unmeasured confounders, such as community-level social environment and culture, may explain the association. More robust statistical analyses or well-designed studies are needed. The issue of showing the causality of the association between the number of alcohol outlets and child maltreatment can be resolved with fixed effects analysis, which adjust for unobserved, unit-specific and time-invariant confounders. To the best of our knowledge, no studies have investigated the association using fixed effects model.

In addition, the type of outlet, such as off-premises or on-premises, may have a differential association with maltreatment (25, 38, 41). That is, off-premises outlets, where people buy alcohol to take away, may be more harmful for child maltreatment than on-premises, where people drink on the spot, such as restaurants and bars (26, 39). A study in California showed no association between on-premises outlets and physical abuse and neglect, but observed a positive association between off-premises outlets and physical abuse (26). A study in New Jersey reported a positive association between on-premises outlets and neglect, and a negative association between off-premises outlets and physical abuse (39). This differential or inconsistent association by type of outlet must be due to social context, such as social capital—that is, on-premises outlets may work as a third place to promote social capital by supplying the opportunities to socialize and to strengthen connectedness, which is a protective factor for child maltreatment (42, 43). On the other hand, off-premises can be more harmful for children because parents are more likely to drink at home, thus the probability of drinking in front of children would be high. As Japan is known as a high social capital country (44), the potential impact of on-premises outlets was strong enough to produce social capital and to prevent maltreatment. Thus, we hypothesized that an increase in the number of off-premises outlets might lead to an increase in the number of child maltreatment cases by motivating parents to drink more at home or by making community more acceptable to violence. To the best of our knowledge, there is no study examining the association between off-premises outlet density and child maltreatment in Japan.

Further, there are few longitudinal studies on outlet density and child maltreatment (25, 40), which makes it difficult to infer the causal association. To elucidate the association between parental drinking behavior and child maltreatment, we investigated the association between outlet density and child maltreatment using panel data fixed effects model.

Therefore, this study examined (1) how a change in alcohol outlet density is associated with child maltreatment, and (2) how a change in alcohol outlet density is associated with child maltreatment by maltreatment types and by perpetrator types.

METHODS

Using time-series of cross-sectional ecological data, this study was designed to analyze annual data over a 16-year period (2000–2015) from 46 prefectures in Japan, except for Fukushima, which lacks 2011 data due to the Great East Japan Earthquake (i.e., 46 prefectures for 16 years, resulting in 736 prefecture-year units). There is no demarcation change during the analyzed period.

Data

Data on alcohol outlet density was obtained from the National Tax Agency's Annual Statistics Report. Data on the number of child maltreatment cases was derived from the Ministry of Health, Labor, and Welfare's Report on Social Welfare Administration and Services. Child welfare expenses data was sourced from the “White Paper on Local Public Finance” published by the Ministry of Finance. Data on opened dental clinics was obtained from the “Survey of Medical Institutions” published by the Ministry of Health, Labor, and Welfare. Unemployment rate and financial index data were obtained from the report “Statistical Observations of Prefectures” published by the Ministry of Internal Affairs and Communications. All data except for alcohol outlet density were available in the online database of the Ministry of Internal Affairs and Communications.

Analysis

The dependent variable was the annual rate of reports to Child Guidance Centers on child maltreatment per 10,000 children, which reflected the number of cases the Center received from several dimension entities such as police and neighbors. Although the annual rate of reports did not include whole cases, which might cause an underestimation of the actual numbers, it was generally accepted as a valid way to measure child maltreatment (27). Reports were categorized by type of maltreatment (physical abuse, sexual abuse, psychological abuse, and neglect) and by perpetrator (father, stepfather, mother, stepmother, and others). Since the number of reports whose perpetrator was categorized as “others” was relatively small and complex because it included relatives and strangers in the same category, we included only cases categorized as “father,” “stepfather,” “mother,” and “stepmother,” in the analysis.

The independent variable was the alcohol outlet density, that is, the number of licensed retailers that sell liquor per 1,000 people over the age of 20 years in a given area. Since those who sell take-away liquor in Japan need to be licensed but those who sell liquor consumed on the spot—such as owners of restaurants or bars—do not, the data acquired in this study denotes the number of off-premises outlets.

The four control variables included are as follows: child welfare expenses (total expenses on child welfare/child under 17 years old), opened dental clinics (/1,000,000 residents), unemployment rates (unemployed/working population over 15 years old) and financial index. The child welfare expense is the total expenses of child welfare per child under age 17. Opened dental clinics are the number of dental clinics opened in that year. The financial index is the average number derived from dividing the base fiscal amount of income by the base fiscal demand amount from the past 3 years. This index indicates financial power and the greater the number means the greater the financial strength. WHO showed community and societal risk factors for child maltreatment were living inequalities, high poverty rate and unemployment rate, and availability of substances (16). Among them, local economic status and unemployment rate were added as adjustment covariates due to their potential relationship with alcohol outlet density. In addition, since dentists play a significant role in maltreatment detection (45), the number of dental clinics was also employed.

Data was analyzed using multiple fixed effects models with the assumptions that, same as in regression analysis, error is unrelated to alcohol outlet density for all the 46 prefectures over a 16-year period (2000–2015), alcohol outlet density in each prefecture is independent and identically distributed, large outliers are unlikely, and unmeasured confounders were identical within the same prefecture overtime. To test whether the models had effectively accounted for independence of observations (i.e., absence of spatial autocorrelation), the residual variation was tested using Moran's I statistic (46). The spatial weighting matrix was made for first order neighbors sharing the prefectural borders. We could not reject the possibility that the errors of the model are independent and identically distributed (Moran's I statistic = 0.00, p-value = 0.994), so we did not further analyze with spatial modeling, i.e., alcohol outlet density in each prefecture can be assumed independent. Since fixed effects model allowed us to remove the effects of time-invariant observed and unobserved confounding variables, we could obtain the net effect of outlet density. The aforementioned control variables were included because they were time-varying confounders. The fixed effects model was conducted with generalized linear regressions for estimating the association between change in alcohol outlet density and the incidence of child maltreatment. Model 1 adjusted for unemployment rate, welfare expenditure, dental clinics, and financial index. To explore the potential mechanism under the relationship between alcohol outlet density and child maltreatment, we further adjusted with potential mediator, the divorce rate, as Model 2. All analyses were performed with STATA 15.0.

RESULTS

The longitudinal trends of median and variance of total cases reported to Child Guidance Centers on child maltreatment per 10,000 children across 46 prefectures from 2000 to 2015 are shown in Figure 1 and those of sub-typed cases in the Supplement 1. The mean number of total cases of child maltreatment was 7.7 cases in 2000 (Standard Deviation (SD): 2.83) and 42.0 cases in 2015 (SD: 24.56). Both mean number and SD showed linear relationship with year (coefficient for trend: 2.2 and 1.2, respectively, p-value for trend: both <0.001), indicating the gradual increase in the total number of cases and disparities within that.
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FIGURE 1. Longitudinal trend of median and variance of the total number of child maltreatment cases per 10,000 children reported to Child Guidance Center across 46 prefectures in Japan from 2000 to 2015.



The longitudinal trend of median and variance of alcohol outlet density, i.e., the number of alcohol outlets per 1,000 adults, across 46 prefectures from 2000 to 2015 is available in Figure 2. The mean number of alcohol outlet density was 2.0 in 2000 (SD: 0.34) and 1.9 in 2015 (SD: 0.34). Both the mean number and SD was almost constant over 16 years (coefficient for trend: −0.02 and −0.004 respectively, p-value for trend: both <0.001).
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FIGURE 2. Longitudinal trend of median and variance of the number of alcohol outlets per 1,000 adults across 46 prefectures in Japan from 2000 to 2015.



The results of fixed effects model analyses were given in Table 1. There was no association between alcohol outlet density and the total number of child maltreatment cases (coefficient (β) = 0.98, 95% confidence interval (CI): −6.30, 8.25). Seen by type, a change in alcohol outlet density was positively associated with a change in the incidence of neglect. This indicated that 3.08 (95% CI: 0.54, 5.62) neglect cases per 10,000 children under 17 would increase if 1 alcohol off-premises outlet per 1,000 people aged over 20 increases per prefecture. Sexual abuse and maltreatment by stepfather and mother showed no association (β = 0.03, 95% CI: −0.20, 0.26; β = 0.42, 95% CI: −0.95, 0.10; β = 3.05, 95% CI: −1.28, 7.37, respectively). Also, a negative association was observed between a change in the incidence of total child maltreatment by the father and a change in alcohol outlet density. Total cases of child maltreatment by father would decrease by 3.03 (95% CI: −5.78, −0.28) per 10,000 children if 1 alcohol outlet per 1,000 adults increases. Negative associations were also found for physical abuse, psychological abuse, and maltreatment by stepmother (β = −0.35, 95% CI: −2.63, 1.92; β = −1.78, 95% CI: −5.28, 1.72; β = −0.03, 95% CI: −0.17, 0.11, respectively). After further adjustment with divorce rate for the case of neglect and maltreatment by father, the number of neglect remained strongly associated with off-premise outlet density (β = 3.60, 95% CI: 1.09, 6,11) but effect size was reduced for maltreatment by father (β = −2.17, 95% CI: −4.83, 0.49).


Table 1. Effects of alcohol off-premises outlet density on reported cases of child maltreatment (N = 736).
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DISCUSSION

This study explored the association between the neighborhood off-premises alcohol outlet density and rates of reported child maltreatment using fixed effects model. It revealed that the number of off-premises outlets was positively associated with the rates of neglect, and the number of off-premises outlets was negatively associated with the rates of maltreatment perpetrated by the father although it might be findings by chance or there still exists unmeasured confounders. As hypothesized, the relationship between off-premises outlets and child maltreatment differed according to maltreatment types and perpetrators, which might reveal Japanese-specific features.

The current study showed the tendency that an increase in off-premises outlets would increase child maltreatment. This finding is consistent with the previous study in California, which showed that areas with more off-premises outlets had higher rates of child maltreatment (25). As well, our study found a positive association between a change in off-premises outlets and neglect, which is inconsistent with previous studies in US that showed the positive association between on-premises outlets and neglect (26, 39). This result suggests that activity after drinking differs depending on nationality. The current study result might imply that, compared to Westerners, Japanese are less likely to attack their children after drinking too much at home, rather, they lose the interest to care for their children and end up leaving their children unsupervised. Another explanation is derived from the routine activity theory. Vulnerable drinkers might buy more alcohol if it becomes easily obtained and they tend to spend all of their money on drinking, rather than on household necessities for their children. This is consistent with another study that showed the most common reason for neglected children to be sent to protection centers was parental alcohol addiction (47).

This study also showed the negative relationship between a change in off-premises outlet density and child maltreatment by the father, which suggests that fathers were less likely to be perpetrators of child maltreatment when off-premises alcohol outlets increased in the neighborhood. Japanese fathers might be relaxed with drinking when they feel need it to avoid getting angry and acting violently because of the improved alcohol accessibility (48). In addition, our data showed significant association between divorce rates and alcohol outlet density, which implies that the potential perpetrators such as aggressive father might leave households (49). More thoroughly designed studies are needed to verify this hypothesis.

Since this study used time series data and fixed effects model analysis, which enables us to eliminate fixed time-invariant effects on the number of reports of child maltreatment resulting from prefectural characteristics, a more genuine relationship between a change in off-premises outlets and child maltreatment can be drawn. Also, our study includes data from almost all prefectures in Japan, except 1. Thus, the results of this study can be generalized to Japan.

In addition, to the best of our knowledge, this study is the first study to focus on alcohol outlet density and sexual abuse, psychological abuse, and child maltreatment by perpetrator type, as the previous studies (26, 35, 37–39) only focused on physical abuse and neglect.

Despite the above strengths, there are several limitations in this study. First, it was a prefecture-based ecological study, so the same might not be true at the individual level. It cannot be denied that these observed relationships here were the product of chance due to ecological fallacy. The spatial unit used is large enough to lead to a distortion of the effects of off-premises outlet density on the neighborhood. Also, we might miss the spillover effects that neighbor prefectures would affect individual behavior in other prefectures. However, this study used the most detailed available data. In addition, only off-premises outlets were considered in this study, which validated the definition of the unit because it is likely that people buy alcohol near their home to drink at home. Also, several studies using different units showed a similar tendency of relationship, which enabled us to infer that the relationship is not affected by the definition of study units (27). There could be, however, more robust analytical methods to consider the spatial autocorrelation such as Bayesian spatio-temporal modeling (40, 50–52). Second, since we used panel data, it was difficult to consider the duration of exposure. It is true that residents can move in and out of a given area, and environmental factors are not always the same. In order to fully examine this aspect, it is necessary to know the degree and duration of exposure to the neighborhood environment before an association with child maltreatment can be determined. Third, the actual occurrence might be underestimated in this study because only the number of child maltreatment cases reported to Child Guidance Center was counted. That is, there might be child maltreatment cases which were not reported to Child Guidance Center (53). In addition, bias toward those individuals who are more likely to be reported cannot be denied (26). A more reasonable way to count should be determined. There are several explanatory models using the availability theory, the routine activity theory, and the supply and demand theory, but there was no study that successfully showed all mechanisms of causality completely. Future studies are needed to verify the hypothesis discussed here and to discover the exact mechanism underlying the relationship between off-premises outlet density and child maltreatment.

We found no significant association between alcohol outlet density and total cases of child maltreatment. However, alcohol outlet density was shown to be positively associated with neglect, which indicates that 1 alcohol outlet per 1,000 adults induces 3 more neglect cases per 10,000 children, and negatively associated with maltreatment by father. These findings suggest that drinking habits induced by increase in off-premises outlet density may have a causal effect on increasing neglect in Japan. More thorough studies are needed to further explore the exact mechanism of off-premises outlet density and child maltreatment.

ETHICS STATEMENT

Because we used all aggregated administrative data, no IRB approval is needed.

AUTHOR CONTRIBUTIONS

YK and TF conceived. YK analyzed and wrote the first draft. TF finalized the manuscript. All authors approved the final version of manuscript.

FUNDING

This work was supported by JST RISTEX Grant Number JPMJRX16G5, Japan.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2019.00265/full#supplementary-material

REFERENCES

 1. The Ministry of Health Labour and Welfare. The 13th Report on Verification of Child Abuse Cases Which Resulted in Deaths, etc. and the Number of Consultation Cases Regarding Child Abuse at Child Guidance Centers in FY2016. (2017). Available online at: http://www.mhlw.go.jp/file/04-Houdouhappyou-11901000-Koyoukintoujidoukateikyoku-Soumuka/0000174478.pdf.

 2. Leeb R, Lewis T, Zolotor AJ. A review of physical and mental health consequences of child abuse and neglect and implications for practice. Am J Lifestyle Med. (2011) 5:454–68. doi: 10.1177/1559827611410266

 3. Danese A, Tan M. Childhood maltreatment and obesity: systematic review and meta-analysis. Mol Psychiatry. (2014) 19:544–54. doi: 10.1038/mp.2013.54

 4. Exley D, Norman A, Hyland M. Adverse childhood experience and asthma onset: a systematic review. Eur Respir Rev. (2015) 24:299–305. doi: 10.1183/16000617.00004114

 5. Hemmingsson E, Johansson K, Reynisdottir S. Effects of childhood abuse on adult obesity: a systematic review and meta-analysis. Obes Rev. (2014) 15:882–93. doi: 10.1111/obr.12216

 6. Holman DM, Ports KA, Buchanan ND, Hawkins NA, Merrick MT, Metzler M, et al. The association between adverse childhood experiences and risk of cancer in adulthood: a systematic review of the literature. Pediatrics. (2016) 138(Suppl. 1):S81–91. doi: 10.1542/peds.2015-4268L

 7. Huang H, Yan P, Shan Z, Chen S, Li M, Luo C, et al. Adverse childhood experiences and risk of type 2 diabetes: a systematic review and meta-analysis. Metab Clin Exp. (2015) 64:1408–18. doi: 10.1016/j.metabol.2015.08.019

 8. Hughes K, Bellis MA, Hardcastle KA, Sethi D, Butchart A, Mikton C, et al. The effect of multiple adverse childhood experiences on health: a systematic review and meta-analysis. Lancet Public Health. (2017) 2:e356–66. doi: 10.1016/S2468-2667(17)30118-4

 9. Weber S, Jud A, Landolt MA. Quality of life in maltreated children and adult survivors of child maltreatment: a systematic review. Qual Life Res. (2016) 25:237–55. doi: 10.1007/s11136-015-1085-5

 10. Elliott JC, Stohl M, Wall MM, Keyes KM, Goodwin RD, Skodol AE, et al. The risk for persistent adult alcohol and nicotine dependence: the role of childhood maltreatment. Addiction. (2014) 109:842–50. doi: 10.1111/add.12477

 11. Li M, D'Arcy C, Meng X. Maltreatment in childhood substantially increases the risk of adult depression and anxiety in prospective cohort studies: systematic review, meta-analysis, and proportional attributable fractions. Psychol Med. (2016) 46:717–30. doi: 10.1017/S0033291715002743

 12. Maguire SA, Williams B, Naughton AM, Cowley LE, Tempest V, Mann MK, et al. A systematic review of the emotional, behavioural and cognitive features exhibited by school-aged children experiencing neglect or emotional abuse. Child Care Health Dev. (2015) 41:641–53. doi: 10.1111/cch.12227

 13. Maniglio R. Significance, nature, and direction of the association between child sexual abuse and conduct disorder: a systematic review. Trauma Violence Abuse. (2015) 16:241–57. doi: 10.1177/1524838014526068

 14. Miller AB, Esposito-Smythers C, Weismoore JT, Renshaw KD. The relation between child maltreatment and adolescent suicidal behavior: a systematic review and critical examination of the literature. Clin Child Fam Psychol Rev. (2013) 16:146–72. doi: 10.1007/s10567-013-0131-5

 15. Palmier-Claus JE, Berry K, Bucci S, Mansell W, Varese F. Relationship between childhood adversity and bipolar affective disorder: systematic review and meta-analysis. Br J Psychiatry. (2016) 209:454–9. doi: 10.1192/bjp.bp.115.179655

 16. World Health Organization. Child Maltreatment, Fact Sheets. (2016). Available online at: http://www.who.int/news-room/fact-sheets/detail/child-maltreatment.

 17. Durose MR, Harlow CW, Langan PA, Motivans M, Rantala RR, Smith EL. Family Violence Statistics: Including Statistics on Strangers and Acquaintances. US Department of Justice, Office of Justice Programs, Bureau of Justice Statistics (2005). doi: 10.1037/e412162005-001

 18. Tomison AM. Child Maltreatment and Substance Abuse. (1996). Available online at: https://aifs.gov.au/cfca/publications/child-maltreatment-and-substance-abuse.

 19. Markowitz S, Grossman M, Conrad R. “Chapter 2 Alcohol policies and child maltreatment,” In: Slottje D, and Tchernis R, editors. Current Issues in Health Economics, (Contributions to Economic Analysis, Vol. 290). Bingley: Emerald Group Publishing Limited (2010). p. 17–35. doi: 10.1108/S0573-8555(2010)0000290005

 20. Markowitz S, Grossman M. Alcohol regulation and domestic violence towards children. Contemp Econ Policy. (1998) 16:309–20. doi: 10.1111/j.1465-7287.1998.tb00521.x

 21. Markowitz S, Grossman M. The effects of beer taxes on physical child abuse. J Health Econ. (2000) 19:271–82. doi: 10.1016/S0167-6296(99)00025-9

 22. Shimane T, Omagari M, Wada K, Qiu D. 2015 Nationwide General Population Survey on Drug Use in Japan. In: Annual Report of Ministry of Health, Labour and Welfare. Ministry of Health Law, editor. (2017). p. 1–123. Available online at: https://www.ncnp.go.jp/nimh/yakubutsu/report/pdf/2017_0522_2015EN_shimane2_k.pdf

 23. Osaki Y, Kinjo A. [Epidemiology of addictive disorders and behaviors in Japan]. Nihon Rinsho. (2015) 73:1459–64. Available online at: https://www.ncbi.nlm.nih.gov/pubmed/26394504

 24. Stockwell T, Gruenewald P. Controls on the physical availability of alcohol. In: Heather N, and Stockwell T, editors. The Essential Handbook of Treatment and Prevention of Alcohol Problems. John Wiley & Sons Ltd. (2004). p. 213–34.

 25. Freisthler B, Gruenewald PJ, Remer LG, Lery B, Needell B. Exploring the spatial dynamics of alcohol outlets and Child Protective Services referrals, substantiations, and foster care entries. Child Maltreat. (2007) 12:114–24. doi: 10.1177/1077559507300107

 26. Freisthler B, Midanik LT, Gruenewald PJ. Alcohol outlets and child physical abuse and neglect: applying routine activities theory to the study of child maltreatment. J Stud Alcohol. (2004) 65:586–92. doi: 10.15288/jsa.2004.65.586

 27. Freisthler B, Needell B, Gruenewald PJ. Is the physical availability of alcohol and illicit drugs related to neighborhood rates of child maltreatment? Child Abuse Neglect. (2005) 29:1049–60. doi: 10.1016/j.chiabu.2004.12.014

 28. Campbell CA, Hahn RA, Elder R, Brewer R, Chattopadhyay S, Fielding J, et al. The effectiveness of limiting alcohol outlet density as a means of reducing excessive alcohol consumption and alcohol-related harms. Am J Prev Med. (2009) 37:556–69. doi: 10.1016/j.amepre.2009.09.028

 29. Kaplan LM, Nayak MB, Greenfield TK, Karriker-Jaffe KJ. Alcohol's harm to children: findings from the 2015 United States National Alcohol's Harm to Others Survey. J Pediatr. (2017) 184:186–92. doi: 10.1016/j.jpeds.2017.01.025

 30. Hutchinson D, Mattick R, Braunstein D, Maloney E, Wilson J. The Impact of Alcohol Use Disorders on Family Life: A Review of the Empirical Literature, NDARC Technical Report Number: 325, Sydney: National drug and alcohol research centre, university of New South Wales (2014). Available online at: https://ndarc.med.unsw.edu.au/sites/default/files/ndarc/resources/TR.325.pdf

 31. Rossow I, Felix L, Keating P, McCambrdge J. Parental drinking and adverse outcomes in children: a scoping review of cohort studies. Drug Alcohol Rev. (2016) 35:397–405. doi: 10.1111/dar.12319

 32. Kim J, Leung M, Yip B, Su X, Griffiths S. Exploring cross-generational adult drinking patterns and physical child maltreatment: a study of Hong Kong adults. Public Health. (2017) 144:143. doi: 10.1016/j.puhe.2017.01.014

 33. Lloyd MH, Kepple NJ. Unpacking the parallel effects of parental alcohol misuse and low income on risk of supervisory neglect. Child Abuse Neglect. (2017) 69:72–84. doi: 10.1016/j.chiabu.2017.03.007

 34. Cohen LE, Felson M. Social change and crime rate trends: a routine activity approach. Am Sociol Rev. (1979) 44:588–608. doi: 10.2307/2094589

 35. Freisthler B, Holmes MR, Wolf JP. The dark side of social support: understanding the role of social support, drinking behaviors and alcohol outlets for child physical abuse. Child Abuse Neglect. (2014) 38:1106–19. doi: 10.1016/j.chiabu.2014.03.011

 36. Freisthler B. A spatial analysis of social disorganization, alcohol access, and rates of child maltreatment in neighborhoods. Child Youth Serv Rev. (2004) 26:803–19. doi: 10.1016/j.childyouth.2004.02.022

 37. Freisthler B, Wolf JP. Testing a social mechanism: does alcohol outlet density moderate the relationship between levels of alcohol use and child physical abuse? Violence Victims. (2016) 31:1080–99. doi: 10.1891/0886-6708.VV-D-14-00183

 38. Freisthler B, Gruenewald PJ. Where the individual meets the ecological: a study of parent drinking patterns, alcohol outlets, and child physical abuse. Alcohol Clin Exp Res. (2013) 37:993–1000. doi: 10.1111/acer.12059

 39. Morton CM, Simmel C, Peterson NA. Neighborhood alcohol outlet density and rates of child abuse and neglect: moderating effects of access to substance abuse services. Child Abuse Neglect. (2014) 38:952–61. doi: 10.1016/j.chiabu.2014.01.002

 40. Freisthler B, Weiss RE. Using Bayesian space-time models to understand the substance use environment and risk for being referred to child protective services. Subst Use Misuse. (2008) 43:239–51. doi: 10.1080/10826080701690649

 41. Freisthler B, Gruenewald PJ, Ring L, LaScala EA. An ecological assessment of the population and environmental correlates of childhood accident, assault, and child abuse injuries. Alcohol Clin Exp Res. (2008) 32:1969–75. doi: 10.1111/j.1530-0277.2008.00785.x

 42. Fujiwara T, Yamaoka Y, Kawachi I. Neighborhood social capital and infant physical abuse: a population-based study in Japan. Int J Ment Health Syst. (2016) 10:13. doi: 10.1186/s13033-016-0047-9

 43. Leventhal T, Brooks-Gunn J. The neighborhoods they live in: the effects of neighborhood residence on child and adolescent outcomes. Psychol Bull. (2000) 126:309. doi: 10.1037//0033-2909.126.2.309

 44. Fukuyama F. Trust: The Social Virtues and the Creation of Prosperity. New York, NY: Free Press Paperbacks (1995).

 45. Garrocho-Rangel A, Márquez-Preciado R, Olguín-Vivar A-I, Ruiz-Rodríguez S, Pozos-Guillén A. Dentist attitudes and responsibilities concerning child sexual abuse. A review and a case report. J Clin Exp Dent. (2015) 7:e428. doi: 10.4317/jced.52301

 46. Moran PA. Notes on continuous stochastic phenomena. Biometrika. (1950) 37:17–23. doi: 10.1093/biomet/37.1-2.17

 47. Abe K. Criterion of the Protection in the Neglected Child [in Japanese]. Seinangakuin-daigaku Ningenkagaku-ronshu. (2013) 8:109–33.

 48. Peele S, Brodsky A. Exploring psychological benefits associated with moderate alcohol use: a necessary corrective to assessments of drinking outcomes? Drug Alcohol Depend. (2000) 60:221–47. doi: 10.1016/S0376-8716(00)00112-5

 49. The Annual Report of Judicial Statistics [Japanese] [Internet] (2016). Available online at: http://www.courts.go.jp/app/files/toukei/309/009309.pdf.

 50. Besag J, York J, Mollié A. Bayesian image restoration, with two applications in spatial statistics. Ann Inst Stat Math. (1991) 43:1–20. doi: 10.1007/BF00116466

 51. Congdon P. Monitoring suicide mortality: a Bayesian approach. Eur J Popul. (2000) 16:251–84. doi: 10.1023/A:1026587810551

 52. Law J, Quick M, Chan P. Bayesian spatio-temporal modeling for analysing local patterns of crime over time at the small-area level. J Quant Criminol. (2014) 30:57–78. doi: 10.1007/s10940-013-9194-1

 53. Fujiwara T, Okuyama M, Miyasaka M. Characteristics that distinguish abusive from nonabusive head trauma among young children who underwent head computed tomography in Japan. Pediatrics. (2008) 122:e841–e7. doi: 10.1542/peds.2008-0387

Conflict of Interest Statement: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2019 Koyama and Fujiwara. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.

OPS/images/fpubh-07-00265-t001.jpg
[
Total 098
Physical abuse -035
Sexual abuse 003
Psychological abuse -178
Neglect 308
Maltreatment by father -3.08
Maltreatment by stepfather 0.42
Maltreatment by mother 305
Maltreatment by stepmother -003

(SE)

@.70)
(1.16)
©0.12)
(1.78)
(1.29)
(1.40)
(©0:27)
(2.20)
0.07)

Model 1*

-6.30
—2.63
-0.20
-528
0.54
-6.78
-0.95
-1.28
-0.17

95% CI

“Model 1 adjusted for unemployment rate, welfare expenditure, dental clinics, and financial index.

‘Model 2 adjusted for model 1 plus divorce rate.

Model 2**
[ (SE)

825
1.2
026
1.72
562 360 (1.28)
-0.28 —2.47 (1.35)
0.10
7.87
o011

1.09
-4.83

95% ClI

6.11
0.49





OPS/images/fpubh-07-00265-g001.gif
§§
i:
|
3
L
L

:&iﬁiﬁiﬂﬂ.@,‘,






OPS/images/fpubh-07-00265-g002.gif
il






OPS/images/cover.jpg
, frontiers
in Public Health

Impact of Alcohol Outlet Density
on Reported Cases of Child
Maltreatment in Japan: Fixed
Effects Analysis









OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers
in Public Health





