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Housing conditions and children’s health
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Housing quality is one of the main factors that affect human health. International research has demonstrated the relationship between different aspects of housing conditions and specific health outcomes, such as the impact of cold, damp and mould on asthma and respiratory conditions (for a review of literature, see Dockery et al. 2010).[endnoteRef:1]  [1:  Dockery, AM, Kendall, G, Li, J, Mahendran, A, Ong, R, & L Strazdins 2010, Housing and children’s development and wellbeing: a scoping study, AHURI Final Report No. 149, Australian Housing and Urban Research Institute, Melbourne. ] 

The following housing factors have been shown to affect children’s health and development (Dockery et al. 2010):
· environmental allergens
· toxicants
· cleanliness, housing disrepair and safety
· building height and opportunities for outdoor play
· crowding
· housing affordability
· home ownership
· frequent residential moves
· homelessness
· neighbourhood characteristics.
In Australia, Dockery et al. (2013)[endnoteRef:2] looked at the impact of housing conditions and related variables on children’s outcomes using indexes of physical health, socioeconomic wellbeing and learning. The authors concluded that, although there was a statistically strong relationship between some housing-related factors and a child’s physical health, socio-emotional wellbeing and learning outcomes, the role of housing in shaping children’s wellbeing in Australia was quite modest overall. At the same time, the authors suggested that the significantly inferior housing circumstances of Indigenous children were likely to have a greater contribution to their lower outcomes when compared to non-Indigenous children. [2: ] 

This research summary extends the analysis by Dockery and colleagues to investigate the effects of housing on specific health conditions, some of which may be more related to housing quality than others. It uses data from two longitudinal studies of Australian children, Growing Up in Australia: The Longitudinal Study of Australian Children (LSAC) and Footprints in Time: The Longitudinal Study of Indigenous Children (LSIC).
The two studies collect a wide range of data about both the housing conditions and health issues of participating children. Some comparisons are provided below (also in Figure 2):
· Indigenous children in LSIC are about twice as likely to be hospitalised as their peers in the general population (16 per cent vs 8 per cent at 4 years of age).
· Indigenous children in LSIC are more than twice as likely to contract ear infections as children in LSAC (on average, 12.5 per cent vs 5.5 per cent for children aged 7 or under). 
· On the other hand, asthma and eczema were more common among children in LSAC than in LSIC.

Figure 2: Selected health indicators, LSIC and LSAC, by age in years
[image: ] [image: ]
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Notes: 
(1) LSAC is a nationally representative study which includes a small proportion of Indigenous children (4.1% of wave 1 sample) and does not cover remote areas. LSIC is not nationally representative, but is a reasonable representation of the geographical distribution of Aboriginal and Torres Strait Islander children, with about a quarter of its participants living in remote or very remote areas. Remoteness is therefore expected to play a large part in explaining any observed differences between the two surveys.
(2) Questions about health conditions are asked differently in the two studies: LSAC asks about ongoing health problems, while LSIC asks about any health issues in the past year. Therefore, some conditions reported by LSIC respondents may refer to short-term complaints, and the results may overstate the prevalence of serious health issues among Indigenous children.
Both LSAC and LSIC collect information about respondents’ housing, although the types of data collected in the two surveys are different (see Figure 3). One exception is overcrowding.[endnoteRef:3] [3:  Overcrowding is defined here as having more than two people per bedroom on average and thus failing the first criterion of the Canadian National Occupancy Standard.
iv According to the Housing for Health website which was accessed 19 December 2014, the term ‘health hardware’ was first used in Australia by Fred Hollows to explain the physical equipment needed to ensure housing and environments supported good health.

Earlier versions of this research can be found in:
Brandrup, J 2013, ‘How do housing conditions affect the health of Australian Indigenous children over time?’, in Footprints in Time: The Longitudinal Study of Indigenous ChildrenReport from Wave 4, the Department of Families, Housing, Community Services and Indigenous Affairs (FaHCSIA), Canberra.
Bild, L, Brandrup, J, & A Sartbayeva 2013, ‘How do housing conditions and housing instability affect the health of Indigenous and non-Indigenous children?’, presented at LSAC and LSIC Research Conference 2013, 13–14 November 2013, Melbourne.] 

Figure 3: Selected housing variables (pooled data, LSIC 2008–2011, LSAC 2004–2010)


* Includes all LSIC respondents who answered ‘yes’ to the question: ‘In the last year, have you felt crowded where you live, moved house or had housing problems?’
Due to differences in the collection of housing data, a direct comparison of poorer housing is not possible between LSAC and LSIC; however the relationship between children’s health outcomes and the presence or absence of housing issues can be investigated within each of the two studies.
While bad housing may directly cause worse health, it is also possible that the connection between health and housing conditions is at least partially explained by underlying socioeconomic and geographic factors such as poverty and remoteness. Indeed, this is what we find in both LSAC and LSIC for most health problems. However, some of the associations between health issues and poor quality housing remain significant even after the socioeconomic characteristics of the family have been taken into account:
· For children in LSIC, living in houses in need of repair is associated with an increased likelihood of eye problems, skin infections, chest infections, and of diarrhoea and colitis.
· In LSAC, living in a cluttered home is associated with an increased chance of hospitalisation, asthma requiring medical treatment, and of diarrhoea and colitis. Children living in cluttered houses are also less likely to have excellent health (as judged by their parent) and to have no ongoing health conditions. However, it can be argued that clutter is not strictly a housing variable related to the ‘health hardware’ of the house.
In LSIC, houses that need repair are more likely to be publicly rented and/or located in remote areas. Overall, about 50 per cent of respondents who lived in public housing (rented from government or a community organisation) said that their houses were in need of repairs. The same was true for about 30 per cent of private renters, and 19 per cent of respondents who owned their house outright or were paying off a mortgage. The situation is exacerbated in remote and very remote areas where more than 90 per cent of LSIC respondents live in public housing, where materials and tradespeople are less readily available, and where it takes longer to have the repairs done. Given the types of health problems among the LSIC children that are associated with living in houses that needed repairs, the connection may arise from lack of functional health hardware[endnoteRef:4] (such as toilets and showers) leading to hygiene and sanitation issues. [4: ] 


Key findings
· In general, children in Australia live in homes that are in good physical condition: less than 5 per cent of children live in homes that are in bad external condition or overcrowded. 
· In contrast, 17 per cent of Indigenous children in LSIC live in overcrowded housing, and 38 per cent live in houses that need repairs.
· For most Australian children, once the socioeconomic characteristics of their parents are taken into account, housing factors are not significantly related to their health.
· Indigenous children are more likely to experience a range of worse health outcomes if they live in houses that need repairs.
For queries regarding this research, please email NCLD@dss.gov.au	Page 1 of 3
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Chart1

		Housing problems*
LSIC

		Home needs repairs

		Overcrowded

		House cluttered
LSAC

		Bad external condition

		Overcrowded



0.394

0.382

0.169

0.067

0.039

0.03



LSIC

												Age, full years

		Health variables		0		1		2		3		4		5		6		7		8

		Excellent health		0.507		0.455		0.405		0.415		0.378		0.335		0.416		0.323		0.3

				227		980		888		990		1,225		674		567		300		20

		Hospitalised in past year		0.202		0.207		0.171		0.163		0.159		0.154		0.145		0.133		0.05

				228		983		889		991		1,229		674		567		300		20

		No health problems in past year		0.48		0.454		0.436		0.373		0.437		0.453		0.409		0.4		0.5

				225		978		887		987		1,224		673		567		300		20

		Ear infections		0.124		0.153		0.131		0.146		0.139		0.113		0.108		0.09		0.2

				225		978		887		987		1,224		673		567		300		20

		Ear and hearing problems		0.022		0.023		0.02		0.028		0.033		0.046		0.042		0.03		0

				228		983		889		991		1,229		674		567		300		20

		Eye problems		0.102		0.06		0.038		0.036		0.031		0.033		0.032		0.04		0.1

				225		978		887		987		1,224		673		567		300		20

		Eczema		0.111		0.102		0.062		0.072		0		0.051		0.037		0.04		0

				225		978		887		987		1,224		673		567		300		20

		Skin infections		0.067		0.078		0.06		0.086		0.088		0.067		0.081		0.083		0.25

				225		978		887		987		1,224		673		567		300		20

		Asthma		0.058		0.109		0.113		0.124		0.132		0.088		0.106		0.113		0.05

				225		978		887		987		1,224		673		567		300		20

		Chest infections		0.16		0.164		0.141		0.138		0.121		0.097		0.101		0.147		0.05

				225		978		887		987		1,224		673		567		300		20

		Diarrhoea, colitis, intestinal problems		0.08		0.082		0.109		0.098		0.065		0.034		0.062		0.07		0

				225		978		887		987		1,224		673		567		300		20

				Age, full years

				0		12		24		36		48		60		72		84		96

		Number of homes lived in since birth		1.345		1.566		1.766		2.000		2.244		2.493		2.618		2.729		2.667

				226		965		834		884		1,112		602		479		225		12

		Number of homes lived in since birth, by LORI		0		12		24		36		48		60		72		84		96

		Urban		1.19		1.48		1.73		2.05		2.45		2.82		2.99		2.67		4.00

				69		286		243		239		307		151		126		64		3

		Low		1.42		1.62		1.86		2.11		2.31		2.56		2.67		3.13		2.83

				111		479		397		443		559		326		268		112		6

		Moderate		1.40		1.60		1.62		1.76		1.87		1.88		1.94		1.93		1.00

				30		126		131		132		151		75		50		30		3

		High/Extreme		1.38		1.53		1.59		1.56		1.79		2.02		1.83		1.79

				16		74		63		70		95		50		35		19

				Wave

				1		2		3		4		Total

		Housing problems		38.7%		38.4%		39.8%		41.1%		39.4%

				1,664		1,520		1,404		1,282		5,870

		Home needs repairs		40.1%		36.1%						38.2%

				1,644		1,509		0		0		3,153

		Overcrowded		15.9%		17.7%		16.0%		18.2%		16.9%

				1,662		1,510		1,394		1,278		5,844
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Graphs

				Age, full years

		row		0		1		2		3		4		5		6		7		8		9		10		11

		Excellent health		0.62		0.58		0.506		0.502		0.565		0.56		0.508		0.502		0.587		0.571		0.444		0.434

				4,306		800		3,276		1,330		7,400		1,967		6,046		2,657		3,196		1,134		2,811		1,349

		Hospitalised in past year		0.095		0.13		0.095		0.103		0.079		0.082		0.062		0.053		0.054		0.052		0.041		0.044

				4,306		800		3,276		1,330		7,399		1,967		6,046		2,657		3,196		1,134		2,812		1,349

		No ongoing health problems		0.736		0.724		0.62		0.603		0.554		0.539		0.531		0.519		0.484		0.488		0.38		0.38

				4,285		798		3,276		1,330		7,402		1,967		6,048		2,659		3,196		1,134		2,820		1,349

		Ever diagnosed with asthma						0.132		0.15		0.206		0.212		0.241		0.25		0.31		0.287		0.34		0.318

				0		0		3,260		1,320		7,384		1,960		6,019		2,644		3,194		1,132		2,807		1,348

		Taken asthma medication in past year						0.105		0.121		0.145		0.134		0.154		0.146		0.159		0.140		0.158		0.146

				0		0		3,258		1,319		7,380		1,957		6,013		2,643		3,194		1,132		2,803		1,347

		Eczema		0.149		0.152		0.178		0.18		0.137		0.135		0.127		0.123		0.11		0.113		0.106		0.114

				4,285		798		3,276		1,330		7,401		1,967		6,047		2,657		3,196		1,134		2,812		1,349

		Ear infections		0.035		0.06		0.056		0.053		0.068		0.067		0.054		0.048						0.032		0.036

				4,285		798		3,276		1,330		7,401		1,967		6,047		2,656		0		0		2,812		1,349

		Hearing problems		0.008		0.005						0.027		0.026		0.029		0.026		0.028		0.018		0.022		0.021

				4,285		798		0		0		7,401		1,967		2,887		1,353		3,196		1,134		2,812		1,349

		Eye problems		0.013		0.014						0.027		0.038		0.062		0.081		0.075		0.081		0.161		0.174

				4,285		798		0		0		7,401		1,967		2,887		1,353		3,196		1,134		2,812		1,349

		Diarrhoea or colitis		0.009		0.016		0.01		0.006		0.007		0.008		0.008		0.008						0.009		0.01

				4,285		798		3,276		1,330		7,401		1,967		6,047		2,656		0		0		2,812		1,349

		Other infections		0.01		0.01		0.013		0.014		0.019		0.013		0.012		0.013		0.011		0.012		0.008		0.004

				4,285		798		3,276		1,330		7,401		1,967		6,047		2,657		3,196		1,134		2,812		1,349

				Age, full years

				0		1		2		3		4		5		6		7		8		9		10		11

		Number of homes lived in since birth		1.172		1.307		1.573		1.789		1.95		2.092		2.235		2.378		2.499		2.631		2.748		2.8

				4,306		797		3,275		1,330		7,395		1,961		6,042		2,650		3,194		1,132		2,804		1,347

		by ARIA

		highly accessible		1.146		1.227		1.52		1.701		1.867		1.992		2.086		2.256		2.346		2.465		2.564		2.623

				2,370		427		1,747		716		3,951		1,035		3,173		1,357		1,700		574		1,456		681

		accessible		1.2		1.354		1.635		1.846		2.035		2.128		2.38		2.54		2.668		2.861		2.939		2.933

				999		189		812		331		1,821		493		1,556		692		813		288		724		357

		moderately accessible		1.209		1.397		1.599		1.908		2.012		2.267		2.383		2.412		2.596		2.693		2.906		2.895

				704		136		536		229		1,231		345		1,006		471		522		202		491		247

		Remote/very remote		1.218		1.61		1.752		2.214		2.199		2.391		2.538		2.706		2.875		2.78		3.179		3.824

				179		41		137		42		301		69		238		102		112		50		106		51

		not determined		1.167		1.5		1.698		1.75		2.129		2.071		2.424		2.409		3.05		3.188		2.913		2.625

				54		4		43		12		85		14		59		22		40		16		23		8

				Wave

				1		2		3		4		Total

		Overcrowded		3.20%		2.90%		3.00%		2.90%		3.00%

				10,073		9,069		8,711		8,274		36,127

		House cluttered (inside)		8.80%		6.40%		5.90%		5.50%		6.70%

				9,874		8,854		8,491		8,220		35,439

		House in bad condition (external)		5.10%		3.20%		3.40%		3.60%		3.90%

				9,987		8,930		8,555		8,270		35,742
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Multivariate results

		

		Excellent health		0		1		2		3		4		5		6		7		8		9		10		11

		LSIC		0.507		0.455		0.405		0.415		0.378		0.335		0.416		0.323

				227		980		888		990		1,225		674		567		300

		LSAC		0.62		0.58		0.506		0.502		0.565		0.56		0.508		0.502		0.587		0.571		0.444		0.434

				4,306		800		3,276		1,330		7,400		1,967		6,046		2,657		3,196		1,134		2,811		1,349

		Hospitalised in past year		0		1		2		3		4		5		6		7		8		9		10		11

		LSIC		0.202		0.207		0.171		0.163		0.159		0.154		0.145		0.133

				228		983		889		991		1,229		674		567		300

		LSAC		0.095		0.13		0.095		0.103		0.079		0.082		0.062		0.053		0.054		0.052		0.041		0.044

				4,306		800		3,276		1,330		7,399		1,967		6,046		2,657		3,196		1,134		2,812		1,349

		Ear infections		0		1		2		3		4		5		6		7		8		9		10		11

		LSIC		0.124		0.153		0.131		0.146		0.139		0.113		0.108		0.09

				225		978		887		987		1,224		673		567		300

		LSAC		0.035		0.06		0.056		0.053		0.068		0.067		0.054		0.048						0.032		0.036

				4,285		798		3,276		1,330		7,401		1,967		6,047		2,656		0		0		2,812		1,349

		Diarrhoea or colitis		0		1		2		3		4		5		6		7		8		9		10		11

		LSIC		0.08		0.082		0.109		0.098		0.065		0.034		0.062		0.07

				225		978		887		987		1,224		673		567		300

		LSAC		0.009		0.016		0.01		0.006		0.007		0.008		0.008		0.008						0.009		0.01

				4,285		798		3,276		1,330		7,401		1,967		6,047		2,656		0		0		2,812		1,349

		Asthma		0		1		2		3		4		5		6		7		8		9		10		11

		LSAC - ever diagnosed						0.132		0.15		0.206		0.212		0.241		0.25		0.31		0.287		0.34		0.318

				0		0		3,260		1,320		7,384		1,960		6,019		2,644		3,194		1,132		2,807		1,348

		LSAC - taken medication in past year						0.105		0.121		0.145		0.134		0.154		0.146		0.159		0.140		0.158		0.146

				0		0		3,258		1,319		7,380		1,957		6,013		2,643		3,194		1,132		2,803		1,347

		LSIC		0.058		0.109		0.113		0.124		0.132		0.088		0.106		0.113

				225		978		887		987		1,224		673		567		300

		Eczema		0		1		2		3		4		5		6		7		8		9		10		11

		LSIC		0.111		0.102		0.062		0.072		0		0.051		0.037		0.04

				225		978		887		987		1,224		673		567		300

		LSAC		0.149		0.152		0.178		0.18		0.137		0.135		0.127		0.123		0.11		0.113		0.106		0.114

				4,285		798		3,276		1,330		7,401		1,967		6,047		2,657		3,196		1,134		2,812		1,349
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		LSAC odds ratios

		VARIABLES		Exc. health		lnsig2u		Hospitalised		lnsig2u		No problems		lnsig2u		asthma (ever diagnosed)		lnsig2u		asthmab (taken meds)		lnsig2u		eczema		lnsig2u		Ear infections		lnsig2u		Hearing problems		lnsig2u		Eye problems		lnsig2u		Diarrhoea		lnsig2u		Other infections		lnsig2u

		External condition bad		0.761***				1.197				1.001				1.04				0.946				0.795				1.343*				1.718**				0.973				1.26				1.144

				-0.0576				-0.133				-0.0864				-0.204				-0.158				-0.112				-0.203				-0.394				-0.174				-0.423				-0.28

		Constant		1.243***		2.163***		0.0487***		1.193**		1.440***		4.124***		0.00130***		66.48***		0.00842***		16.77***		0.0238***		8.373***		0.0151***		3.502***		0.00237***		5.631***		0.0121***		4.783***		0.00140***		3.828***		0.00535***		1.823***

				-0.0249		-0.0775		-0.00205		-0.0979		-0.0372		-0.137		-9.60E-05		-2.148		-0.00054		-0.598		-0.00142		-0.338		-0.00126		-0.253		-0.000541		-0.696		-0.00124		-0.347		-0.000334		-0.562		-0.00079		-0.314

		Observations		35,729		35,729		35,729		35,729		35,719		35,719		30,587		30,587		30,566		30,566		35,710		35,710		31,463		31,463		26,780		26,780		26,780		26,780		31,463		31,463		35,710		35,710

		Number of hicid		10,077		10,077		10,076		10,076		10,076		10,076		9,733		9,733		9,731		9,731		10,076		10,076		10,076		10,076		10,073		10,073		10,073		10,073		10,076		10,076		10,076		10,076

		seEform in parentheses

		*** p<0.01, ** p<0.05, * p<0.1

		VARIABLES		Exc. health		lnsig2u		Hospitalised		lnsig2u		No problems		lnsig2u		asthma (ever diagnosed)		lnsig2u		asthmab (taken meds)		lnsig2u		eczema		lnsig2u		Ear infections		lnsig2u		Hearing problems		lnsig2u		Eye problems		lnsig2u		Diarrhoea		lnsig2u		Other infections		lnsig2u

		Cluttered inside		0.780***				1.248***				0.987				0.9				1.05				1.041				1.173				1.474**				1.07				1.766**				1.456**

				-0.0454				-0.106				-0.065				-0.141				-0.135				-0.106				-0.141				-0.275				-0.144				-0.411				-0.256

		Constant		1.251***		2.161***		0.0481***		1.196**		1.440***		4.121***		0.00122***		68.25***		0.00820***		17.01***		0.0234***		8.429***		0.0149***		3.523***		0.00230***		5.647***		0.0121***		4.768***		0.00132***		3.851***		0.00516***		1.851***

				-0.0253		-0.0779		-0.00205		-0.0988		-0.0375		-0.138		-9.08E-05		-2.206		-0.000528		-0.606		-0.00141		-0.341		-0.00126		-0.257		-0.000549		-0.728		-0.00125		-0.347		-0.000323		-0.574		-0.000773		-0.318

		Observations		35,426		35,426		35,426		35,426		35,418		35,418		30,329		30,329		30,308		30,308		35,409		35,409		31,193		31,193		26,555		26,555		26,555		26,555		31,193		31,193		35,409		35,409

		Number of hicid		10,058		10,058		10,057		10,057		10,057		10,057		9,716		9,716		9,714		9,714		10,057		10,057		10,055		10,055		10,033		10,033		10,033		10,033		10,055		10,055		10,057		10,057

		seEform in parentheses

		*** p<0.01, ** p<0.05, * p<0.1

		VARIABLES		Exc. health		lnsig2u		Hospitalised		lnsig2u		No problems		lnsig2u		asthma (ever diagnosed)		lnsig2u		asthmab (taken meds)		lnsig2u		eczema		lnsig2u		Ear infections		lnsig2u		Hearing problems		lnsig2u		Eye problems		lnsig2u		Diarrhoea		lnsig2u		Other infections		lnsig2u

		Overcrowding		0.628***				0.958				1.01				0.8				1.019				0.726*				1.082				1.729*				0.802				1.456				1.17

				-0.0569				-0.133				-0.106				-0.2				-0.207				-0.129				-0.206				-0.49				-0.18				-0.521				-0.325

		Constant		1.252***		2.148***		0.0488***		1.223**		1.440***		4.135***		0.00132***		66.33***		0.00841***		16.76***		0.0236***		8.421***		0.0150***		3.564***		0.00224***		5.796***		0.0117***		4.906***		0.00147***		3.772***		0.00526***		1.889***

				-0.0249		-0.0766		-0.00204		-0.098		-0.0371		-0.136		-9.77E-05		-2.139		-0.000537		-0.595		-0.0014		-0.338		-0.00126		-0.256		-0.00053		-0.728		-0.00121		-0.353		-0.000343		-0.549		-0.000767		-0.311

		Observations		36,124		36,124		36,124		36,124		36,103		36,103		30,932		30,932		30,912		30,912		36,103		36,103		31,774		31,774		27,034		27,034		27,034		27,034		31,774		31,774		36,103		36,103

		Number of hicid		10,081		10,081		10,080		10,080		10,080		10,080		9,747		9,747		9,745		9,745		10,080		10,080		10,080		10,080		10,076		10,076		10,076		10,076		10,080		10,080		10,080		10,080

		seEform in parentheses

		*** p<0.01, ** p<0.05, * p<0.1

		VARIABLES		Exc. health		lnsig2u		Hospitalised		lnsig2u		No problems		lnsig2u		asthma (ever diagnosed)		lnsig2u		asthmab (taken meds)		lnsig2u		eczema		lnsig2u		Ear infections		lnsig2u		Hearing problems		lnsig2u		Eye problems		lnsig2u		Diarrhoea		lnsig2u		Other infections		lnsig2u

		Number of homes		0.894***				0.958**				0.721***				2.874***				1.114***				0.835***				0.997				1.146***				1.489***				1.120**				0.982

				-0.0126				-0.0191				-0.0128				-0.128				-0.0343				-0.0226				-0.0287				-0.0489				-0.0463				-0.0603				-0.0431

		Public renter		1.199				2.362***				1.314**				0.453**				2.061***				0.998				1.671**				1.953**				0.262***				2.085*				1.346

				-0.139				-0.343				-0.176				-0.18				-0.565				-0.209				-0.353				-0.628				-0.0914				-0.867				-0.485

		Private renter		1.199***				1.375***				1.846***				0.220***				0.991				0.811**				1.164				0.989				0.229***				1.974***				1.249

				-0.0714				-0.119				-0.131				-0.0524				-0.164				-0.0866				-0.139				-0.196				-0.0433				-0.44				-0.236

		Other tenure		0.754***				1.262***				1				0.778**				1				1.151*				1				1.570***				0.777**				1				1

				-0				-0				-0				-0				-0				-0				-0				-0				-0				-0				-0

		Constant		1.620***		2.186***		0.0491***		1.192**		2.711***		4.422***		3.31e-05***		97.21***		0.00654***		16.76***		0.0331***		8.433***		0.0144***		3.535***		0.00157***		5.715***		0.00471***		5.581***		0.00112***		3.574***		0.00547***		1.899***

				-0.0571		-0.0778		-0.00278		-0.0962		-0.124		-0.147		-4.50E-06		-2.973		-0.000615		-0.595		-0.00257		-0.338		-0.00144		-0.254		-0.000396		-0.691		-0.000718		-0.419		-0.000291		-0.535		-0.000915		-0.312

		Observations		36,222		36,222		36,222		36,222		36,201		36,201		31,023		31,023		31,001		31,001		36,201		36,201		31,874		31,874		27,139		27,139		27,139		27,139		31,874		31,874		36,201		36,201

		Number of hicid		10,076		10,076		10,075		10,075		10,075		10,075		9,749		9,749		9,747		9,747		10,075		10,075		10,075		10,075		10,074		10,074		10,074		10,074		10,075		10,075		10,075		10,075

		seEform in parentheses

		*** p<0.01, ** p<0.05, * p<0.1

		LSIC - odds ratios

				Exc. health		Hospitalised		No problems		Asthma		Eczema		Ear infections		Ear problems		Eye problems		Diarrhoea		Skin infections		Chest infections

		Overcrowding		0.72***		1.00		1.00		0.59**		0.38***		1.18		0.98		0.85		0.97		1.89***		0.78**

		Housing problems/events		0.94		1.22**		0.82***		1.11		1.00		1.20*		1.34*		1.16		1.24**		1.38***		1.11

		Repairs needed		0.84*		1.34***		0.89		0.85		0.74*		0.97		1.41		1.20		1.24		1.81***		1.19

		Number of homes - 2		0.96		1.19		1.07		0.80		0.66**		1.00		1.02		0.92		0.94		1.08		0.80*

		Number of homes - 3 or more		1.02		1.37		0.90		0.82		0.58***		0.80		1.16		0.83		0.95		1.30		0.84

		Public renter		0.68***		1.04		1.67		0.53		0.57**		0.80		1.27		0.58		0.76*		1.33		0.80*

		Private renter		0.78*		0.92		1.12		0.82		1.49		0.86		1.39		0.64		1.03		0.90		1.05

		Other tenure		0.55**		1.16		1.14		0.77		1.39		0.89		0.75		1.25		1.51		1.40		0.72

		*** p<0.01, ** p<0.05, * p<0.1

		For reference: LSIC health variable names

		aahc2_18		Eczema

		aahc2_19		Skin infections

		aahc2_21		Asthma

		aahc2_22		Chest infections

		aahc2_23		Diarrhoea, Colitis or intestinal problems





		LSAC odds ratios

		VARIABLES		Exc. health		lnsig2u		Hospitalised		lnsig2u		No problems		lnsig2u		asthma (ever diagnosed)		lnsig2u		asthmab (taken meds)		lnsig2u		eczema		lnsig2u		Ear infections		lnsig2u		Hearing problems		lnsig2u		Eye problems		lnsig2u		Diarrhoea		lnsig2u		Other infections		lnsig2u

		badcond		0.859				1.086				0.918				1.527				1.243				0.599**				1.472				2.098**				1.825				1.667				0.543

				-0.114				-0.202				-0.142				-0.913				-0.424				-0.151				-0.374				-0.776				-0.745				-0.827				-0.337

		Constant		0.288**		1.742***		2.27		1.047		1.214		3.348***		0.631		210.1***		0.868		13.45***		0.0183***		6.583***		0.0924**		2.799***		0.0648		2.494***		0.0172**		7.024***		0.00457***		3.333***		0.149		1.831*

				-0.155		-0.107		-1.637		-0.139		-0.788		-0.188		-1.403		-10.01		-1.262		-0.887		-0.0178		-0.435		-0.101		-0.328		-0.119		-0.641		-0.031		-1.291		-0.00936		-0.81		-0.267		-0.574

		Observations		14,032		14,032		14,032		14,032		14,017		14,017		10,239		10,239		10,230		10,230		14,017		14,017		14,017		14,017		10,423		10,423		10,423		10,423		14,017		14,017		14,017		14,017

		Number of hicid		4,127		4,127		4,127		4,127		4,125		4,125		3,938		3,938		3,937		3,937		4,125		4,125		4,125		4,125		4,099		4,099		4,099		4,099		4,125		4,125		4,125		4,125

		seEform in parentheses

		*** p<0.01, ** p<0.05, * p<0.1

		VARIABLES		Exc. health		lnsig2u		Hospitalised		lnsig2u		No problems		lnsig2u		asthma (ever diagnosed)		lnsig2u		asthmab (taken meds)		lnsig2u		eczema		lnsig2u		Ear infections		lnsig2u		Hearing problems		lnsig2u		Eye problems		lnsig2u		Diarrhoea		lnsig2u		Other infections		lnsig2u

		clutter		0.773***				1.288**				0.740***				1.815				1.573**				1.124				1.339				1.5				1.245				2.218**				1.384

				-0.0722				-0.166				-0.0793				-0.729				-0.362				-0.174				-0.245				-0.458				-0.379				-0.737				-0.43

		Constant		0.305**		1.737***		3.039		1.054		1.177		3.327***		0.983		206.5***		0.99		13.70***		0.0164***		6.579***		0.118**		2.821***		0.0566		2.555***		0.0198**		6.721***		0.00373***		3.354***		0.0985		1.836*

				-0.164		-0.108		-2.201		-0.141		-0.764		-0.187		-2.201		-9.886		-1.436		-0.878		-0.016		-0.435		-0.128		-0.331		-0.106		-0.653		-0.0352		-1.208		-0.00779		-0.831		-0.179		-0.577

		Observations		13,949		13,949		13,949		13,949		13,935		13,935		10,171		10,171		10,162		10,162		13,935		13,935		13,935		13,935		10,365		10,365		10,365		10,365		13,935		13,935		13,935		13,935

		Number of hicid		4,127		4,127		4,127		4,127		4,125		4,125		3,933		3,933		3,932		3,932		4,125		4,125		4,125		4,125		4,093		4,093		4,093		4,093		4,125		4,125		4,125		4,125

		seEform in parentheses

		*** p<0.01, ** p<0.05, * p<0.1

		VARIABLES		Exc. health		lnsig2u		Hospitalised		lnsig2u		No problems		lnsig2u		asthma (ever diagnosed)		lnsig2u		asthmab (taken meds)		lnsig2u		eczema		lnsig2u		Ear infections		lnsig2u		Hearing problems		lnsig2u		Eye problems		lnsig2u		Diarrhoea		lnsig2u		Other infections		lnsig2u

		numhomes		0.940**				1.048				0.963				0.997				0.996				0.926*				0.965				1.062				1.062				1.042				1.063

				-0.0233				-0.0357				-0.028				-0.0848				-0.0566				-0.0419				-0.0481				-0.0689				-0.0705				-0.0971				-0.0895

		rentpub		1.015				1.620*				0.963												0.746				1.36				2.019				0.355				1.083				0.997

				-0.219				-0.434				-0.245												-0.281				-0.597				-1.435				-0.423				-0.954				-0.793

		rentpriv		1.111				1.062				1.067												0.843				0.66				0.938				0.744				1.893				0.635

				-0.117				-0.158				-0.134												-0.147				-0.177				-0.472				-0.333				-0.738				-0.282

		othertenr		0.883*				1.311***				0.812***				1.551*				1.376**				1.179				1.188				1.518**				0.932				1.371				0.849

				-0.0577				-0.12				-0.0624				-0.385				-0.215				-0.134				-0.157				-0.323				-0.208				-0.363				-0.206

		Constant		0.374*		1.745***		1.347		1.036		1.435		3.317***		0.0798		204.4***		0.643		13.46***		0.0156***		6.606***		0.0764**		2.813***		0.0471*		2.417***		0.0261**		7.037***		0.0202**		3.227***		0.158		1.743*

				-0.2		-0.107		-0.967		-0.137		-0.924		-0.185		-0.177		-9.758		-0.931		-0.882		-0.0151		-0.433		-0.0835		-0.326		-0.0867		-0.635		-0.047		-1.3		-0.0377		-0.774		-0.285		-0.556

		Observations		14,225		14,225		14,225		14,225		14,209		14,209		10,386		10,386		10,377		10,377		14,209		14,209		14,209		14,209		10,570		10,570		10,570		10,570		14,209		14,209		14,209		14,209

		Number of hicid		4,133		4,133		4,133		4,133		4,131		4,131		3,950		3,950		3,949		3,949		4,131		4,131		4,131		4,131		4,106		4,106		4,106		4,106		4,131		4,131		4,131		4,131

		seEform in parentheses

		*** p<0.01, ** p<0.05, * p<0.1

		VARIABLES		Exc. health		lnsig2u		Hospitalised		lnsig2u		No problems		lnsig2u		asthma (ever diagnosed)		lnsig2u		asthmab (taken meds)		lnsig2u		eczema		lnsig2u		Ear infections		lnsig2u		Hearing problems		lnsig2u		Eye problems		lnsig2u		Diarrhoea		lnsig2u		Other infections		lnsig2u

		overcrowd		0.778				1.129				0.808				0.6				1.134				1.016				1.446				1.332				1.661				1.589				0.663

				-0.123				-0.252				-0.15				-0.398				-0.461				-0.284				-0.45				-0.675				-0.789				-0.893				-0.496

		Constant		0.329**		1.742***		2.025		1.059		1.068		3.345***		0.228		221.9***		1.086		13.57***		0.0153***		6.620***		0.103**		2.846***		0.0765		2.504***		0.0192**		6.977***		0.0363*		3.326***		0.137		1.737*

				-0.174		-0.106		-1.442		-0.139		-0.687		-0.186		-0.514		-10.45		-1.572		-0.886		-0.0148		-0.434		-0.112		-0.33		-0.142		-0.644		-0.0346		-1.257		-0.0673		-0.791		-0.243		-0.556

		Observations		14,199		14,199		14,199		14,199		14,183		14,183		10,361		10,361		10,352		10,352		14,183		14,183		14,183		14,183		10,543		10,543		10,543		10,543		14,183		14,183		14,183		14,183

		Number of hicid		4,133		4,133		4,133		4,133		4,131		4,131		3,947		3,947		3,946		3,946		4,131		4,131		4,131		4,131		4,106		4,106		4,106		4,106		4,131		4,131		4,131		4,131

		seEform in parentheses

		*** p<0.01, ** p<0.05, * p<0.1

		LSAC - ALL housing vars together; odds ratios

		VARIABLES		healthy		lnsig2u		hospital		lnsig2u		noprobs		lnsig2u		asthma		lnsig2u		asthmab		lnsig2u		eczema		lnsig2u		earinf		lnsig2u		hearing		lnsig2u		eyeprobs		lnsig2u		diar		lnsig2u		otherinf		lnsig2u

		clutter		0.787**				1.259*				0.753**				1.614				1.453				1.202				1.242				1.267				1.185				2.073**				1.571

				-0.0754				-0.168				-0.0831				-0.679				-0.346				-0.191				-0.239				-0.414				-0.382				-0.717				-0.501

		badcond		0.886				0.879				0.998				1.328				1.067				0.561**				1.305				1.979*				1.742				1.249				0.498

				-0.123				-0.178				-0.162				-0.838				-0.378				-0.148				-0.354				-0.787				-0.77				-0.651				-0.32

		overcrowd		0.774				1.195				0.8				0.709				1.258				1.117				1.458				1.32				1.63				1.352				0.759

				-0.128				-0.274				-0.155				-0.476				-0.521				-0.328				-0.473				-0.68				-0.796				-0.84				-0.573

		numhomes		0.934***				1.056				0.965				0.978				0.995				0.936				0.979				1.047				1.075				1.022				1.065

				-0.0234				-0.0366				-0.0286				-0.0847				-0.0569				-0.0429				-0.0491				-0.0697				-0.071				-0.0992				-0.0908

		rentpub		1.058				1.556				1.057												0.649				1.256				1.85				0.328				1.622				1.029

				-0.231				-0.426				-0.276												-0.255				-0.562				-1.328				-0.397				-1.386				-0.824

		rentpriv		1.137				1.021				0.992												0.875				0.668				0.939				0.735				2.219**				0.675

				-0.121				-0.155				-0.127												-0.154				-0.181				-0.475				-0.332				-0.889				-0.302

		othertenr		0.881*				1.290***				0.800***				1.689**				1.377**				1.165				1.169				1.483*				0.905				1.287				0.865

				-0.0586				-0.121				-0.063				-0.431				-0.219				-0.135				-0.158				-0.327				-0.205				-0.359				-0.214

		Constant		0.353*		1.721***		2.118		1.048		1.234		3.361***		1.402		197.5***		0.816		13.45***		0.0210***		6.638***		0.105**		2.833***		0.0255*		2.485***		0.0169**		6.801***		0.00203***		3.223***		0.138		1.838*

				-0.192		-0.107		-1.563		-0.142		-0.816		-0.19		-3.222		-9.545		-1.204		-0.873		-0.0207		-0.442		-0.118		-0.335		-0.0493		-0.645		-0.031		-1.243		-0.00427		-0.818		-0.254		-0.581

		Observations		13,869		13,869		13,869		13,869		13,855		13,855		10,128		10,128		10,119		10,119		13,855		13,855		13,855		13,855		10,293		10,293		10,293		10,293		13,855		13,855		13,855		13,855

		Number of hicid		4,122		4,122		4,122		4,122		4,120		4,120		3,926		3,926		3,925		3,925		4,120		4,120		4,120		4,120		4,085		4,085		4,085		4,085		4,120		4,120		4,120		4,120

		seEform in parentheses

		*** p<0.01, ** p<0.05, * p<0.1

		LSIC - odds ratios

				Exc. health		Hospitalised		No problems		Asthma		Eczema		Ear infections		Ear problems		Eye problems		Diarrhoea		Skin infections		Chest infections

		Overcrowding		0.76*		0.81		0.90		0.65		0.66		1.09		1.18		0.89		1.11		1.37		0.69**

		Housing problems/events		1.00		1.08		0.97		0.99		1.08		1.23		1.35		1.09		1.10		1.28*		0.95

		Repairs needed		1.02		1.34		0.87		0.78		0.84		0.91		1.27		1.58**		1.96***		1.97**		1.52***

		Number of homes - 2		1.05		1.20		1.13		0.72		0.79		1.05		0.84		1.02		0.95		1.28		0.97

		Number of homes - 3 or more		1.13		1.48**		0.88		0.80		0.86		0.91		1.34		1.35		1.08		1.50*		0.98

		Public renter		1.04		0.83		1.51		0.73		1.19		0.82		0.9		0.79		0.85		0.91		10.4

		Private renter		0.88		0.70*		1.12		0.67		1.63*		1.00		1.51		0.66		1.02		0.87		10.2

		Other tenure		0.73		0.89		1.05		0.45		4.50**		0.95		.		2.12		1.85		0.24		0.63

		*** p<0.01, ** p<0.05, * p<0.1

		For reference: LSIC health variable names

		aahc2_18		Eczema

		aahc2_19		Skin infections

		aahc2_21		Asthma

		aahc2_22		Chest infections

		aahc2_23		Diarrhoea, Colitis or intestinal problems





		

		Hospitalised in past year		0		1		2		3		4		5		6		7		8		9		10		11

		LSIC		0.202		0.207		0.171		0.163		0.159		0.154		0.145		0.133

				228		983		889		991		1,229		674		567		300

		LSAC		0.095		0.13		0.095		0.103		0.079		0.082		0.062		0.053		0.054		0.052		0.041		0.044

				4,306		800		3,276		1,330		7,399		1,967		6,046		2,657		3,196		1,134		2,812		1,349

		Ear infections		0		1		2		3		4		5		6		7		8		9		10		11

		LSIC		0.124		0.153		0.131		0.146		0.139		0.113		0.108		0.09

				225		978		887		987		1,224		673		567		300

		LSAC		0.035		0.06		0.056		0.053		0.068		0.067		0.054		0.048						0.032		0.036

				4,285		798		3,276		1,330		7,401		1,967		6,047		2,656		0		0		2,812		1,349

		Asthma		0		1		2		3		4		5		6		7		8		9		10		11

		LSAC - ever diagnosed						0.132		0.15		0.206		0.212		0.241		0.25		0.31		0.287		0.34		0.318

				0		0		3,260		1,320		7,384		1,960		6,019		2,644		3,194		1,132		2,807		1,348

		LSAC - taken medication in past year						0.105		0.121		0.145		0.134		0.154		0.146		0.159		0.140		0.158		0.146

				0		0		3,258		1,319		7,380		1,957		6,013		2,643		3,194		1,132		2,803		1,347

		LSIC - reported		0.058		0.109		0.113		0.124		0.132		0.088		0.106		0.113

				225		978		887		987		1,224		673		567		300

		Eczema		0		1		2		3		4		5		6		7		8		9		10		11

		LSIC		0.111		0.102		0.062		0.072		0		0.051		0.037		0.04

				225		978		887		987		1,224		673		567		300

		LSAC		0.149		0.152		0.178		0.18		0.137		0.135		0.127		0.123		0.11		0.113		0.106		0.114

				4,285		798		3,276		1,330		7,401		1,967		6,047		2,657		3,196		1,134		2,812		1,349

				Variable

		LSIC		Housing problems*		39.40%

				Home needs repairs		38.20%

				Overcrowded		16.90%

		LSAC		House cluttered		6.70%

				Bad external condition		3.90%

				Overcrowded		3.00%
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