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BACKGROUND AND RATIONALE FOR STUDY 
There is currently much interest in how to improve Scotland’s poor health.  Although health services are very important for our health, the social and economic situation also has an important impact on health.  Therefore, investment in housing, education and employment etc may be able to contribute to improved health for Scotland.  
It is well known that people who live in poor quality housing very often experience poor health.   Many research studies have provided strong support for the link between poor housing and poor health.  1
Because of the strong link between housing and health it seems likely that improving housing may lead to improved health for residents.  However, there is very little known or understood about the health impacts of housing improvement.  There are only a handful of studies in the world which have looked what happens to residents’ health after they move to a better house.  Only two studies have been carried out in Scotland. 2
Housing-led neighbourhood regeneration in Renton
In 2000 Cordale Housing Association secured funding for a major programme of housing led neighbourhood regeneration in Renton.  This presented an opportunity to investigate whether or not the housing and neighbourhood changes impacted on health.
EVALUATION OF THE HEALTH IMPACTS OF HOUSING IMPROVEMENT
We carried out a study looking at the health of tenants before and after moving house.  In addition we monitored the health of a comparison group of residents in a near-by area with similar housing but where there were no housing improvements planned.  The comparison group of residents were Local Authority tenants living in Haldane. 
The study design is described below and illustrated in Figure 1.
Baseline interview to assess health (before moving house)
The local housing provider, Cordale Housing Association and West Dunbartonshire Council, asked tenants for their permission to be contacted about the study.  Shortly before moving house, tenants were interviewed in their own homes by a nurse interviewer.  One person per house was interviewed, the principal householder or their nominee.  The interview lasted about one hour and residents were asked questions about their housing, the local neighbourhood, their health and about other people living in the house.  Tenants in Haldane were also interviewed at this time.
Follow-up interview to assess health (one year after moving house)
Tenants were re-interviewed one year after moving house.  Residents in Haldane were re-interviewed one year after the first interview.  The baseline and the follow-up interview asked the same questions.
Figure 1:  Evaluation design to assess the health impacts of housing improvement
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In Renton health and housing quality were assessed at baseline and one year after moving house.  In Haldane health and housing quality were assessed at baseline and one year later.

FINDINGS
BASELINE SAMPLE: RESPONSE RATE AND DEMOGRAPHICS
Out of 107 Renton residents 59 agreed to take part in the study and were interviewed before moving house.  This represents a 55% response rate, of the remaining 48 households 15 did not wish to take part and 33 were uncontactable.  

Out of 188 Haldane residents 84 agreed to take part in the study and were interviewed at baseline.  This represents a 45% response rate, of the remaining 104 households, 46 did not wish to take part and 58 were uncontactable.  
Residents in Renton and Haldane who took part in the study were similar in terms of age, sex and socio-economic status (see Table 1).  

Table 1: Baseline comparison of socio-demographics

	
	Renton
	
	Haldane
	Statistics

	Average age
	47.91 years
	
	51.54 years
	p=0.308

	Men

Women
	30%

70%
	
	26%

74%
	p=0.656

	Employed
	23.4%
	
	16.0%
	p=0.358

	Receiving housing benefit
	57.8%
	
	60.5%
	p=0.798


HOUSING & HEALTH AT BASELINE
Table 2 summarises the type and quality of housing, and health status of residents in the study, comparing residents in Renton with those in Haldane.  Residents in Renton were very similar to those in Haldane in terms of health and housing quality was also similar in the two areas.  
Housing type

The main difference between residents in Renton and residents in Haldane was the type of housing.  Most residents in Renton lived in flats with no private garden (74%), while in Haldane over half of residents lived in houses (62%) and most had a private garden (72%).  However, house type was not linked to housing quality or health.
Occupancy levels, number of people per room, were the same in both areas.

Housing quality: Problems with warmth, dampness & draughts
There were no important differences in housing quality between Renton and Haldane.  
In both areas most peoples’ homes were free from dampness or condensation (81%), draughts or leaky windows (70%), heating system problems (79%), or had no problems keeping their home warm in winter (76%).
Table 2: House type and quality at baseline

	 
	Baseline

Renton
	
	Baseline
Haldane
	Statistics
	Summary of statistics

	                                                            n=50                            n=50
	

	Housing type, condition and how residents feel about their house
	

	Type of house

House

Flat
	13 (26.0%)

37 (74.0%)
	
	31 (62.0%)

19 (38.0%)
	X2=13.149, p<0.000, missing=0
	Renton residents more likely to live in a flat

	Garden

With private garden 
	13 (26.0%)
	
	36 (72.0%)
	X2=21.168, p<0.000, missing=0
	Renton residents less likely to have a garden

	House occupancy

Persons per room 
	0.386
	
	0.334
	t=1.393 (95% CI -.022 to 0.126) missing=0
	No significant difference

	Dampness/condensation
No problem
	38 (76.0%)
	
	43 (86.0%)
	X2=1.624, p=0.202, missing=0
	No significant difference

	Draughts/leaky windows

No problem
	33 (66.0%)
	
	37 (74.0%)
	X2=0.762, p=0.383, missing=0
	No significant difference

	Keep home warm in winter
No problem
	36 (73.5%)
	
	39 (78.0%)
	X2=0.277, p=0.599, missing=1
	No significant difference

	Heating system
No problem
	36 (72.0%)
	
	43 (86.0%)
	X2=2.954, p=0.086, missing=0
	No significant difference

	Other housing problems

No problems
	13 (26.0%)
	
	7 (14.0%)
	X2=2.250, p=0.134, missing=0
	No significant difference

	Feel about house
Happy

Neither happy or unhappy

Unhappy
	24 (48.0%)

19 (38.0%)

7 (14%)
	
	25 (50.0%)

21 (42.0%)

4 (8.0%)
	X2=0.939, p=0.626, missing=0
	No significant difference


Housing quality: Other housing problems

Residents were asked about a range of other housing related problems such as security, number of rooms, size of rooms, noise (neighbours or other household members), state of repair and other hazards in and outside the home.  Residents in Renton reported slightly more problems than residents in Haldane, but the difference was not statistically significant.
How residents feel about their house

Around half of residents in both areas felt happy with their home at baseline (Renton 48%, Haldane 50%).  With a small number saying they were unhappy with their home, 14% in Renton compared to 8% in Haldane.
Health

Levels of good or excellent general health were similar in both areas (Renton and Haldane).  
In addition we used a well developed score to assess mental health and physical health (SF-36).  There were no differences in either mental health or physical health between Renton and Haldane.
Table 3: Health at baseline
	 
	Baseline

Renton
	
	Baseline
Haldane
	Statistics
	Summary of statistics

	                                                     n=50                                n=50
	

	Self rated health over past year

Excellent/Good
	16 (34.0%)
	
	20 (40.0%)
	X2=0.368’ p=0.544, missing=3
	No significant difference

	SF-36v2 (Physical Health Score)*
	36.322
	
	36.864
	t=-0.070, (95% CI -7.082 to 6.598), missing=10
	No significant difference

	SF-36v2 (Mental Health Score)*
	46.052
	
	46.547
	t=-0.201, (95% CI -5.376 to 4.387), missing=10
	No significant difference


* Higher score indicates better health
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FOLLOW-UP INTERVIEWS (ONE YEAR LATER)
Follow-up sample
At follow-up 52 Renton residents had moved house one year earlier and agreed to be re-interviewed.  One year after the baseline interview 53 of Haldane residents were still living in the same house and agreed to be re-interviewed.

At follow-up it was not always possible to interview the same person in the house.  The results presented below only relate to where the same person was interviewed at baseline and follow-up: 50 people in Renton and 50 people in Haldane (comparison group).

CHANGES IN HEALTH & HOUSING AT FOLLOW-UP
At follow-up there was a slight fall in the number of people employed (Renton -1.4%, Haldane -2.0%), this may be due to some people retiring.  There was no change in other socio-demographic factors as the same people were being interviewed at follow-up.
Housing type

At follow-up 68% of Renton residents lived in a house compared with 26% at baseline; 98% of Renton residents now had access to a private garden compared to 26% at baseline.  There were no changes in the house type of Haldane residents as they lived in the same house at baseline and follow-up.

Occupancy rates fell slightly in Renton after moving to a new house, this means that the new houses provided more rooms per person (0.39 to 0.31 persons per room).

Housing quality: Problems with warmth, dampness & draughts (Table 4)
Table 4 shows changes housing quality between baseline and follow-up for residents in Renton and Haldane.
There were large improvements in housing quality reported by Renton residents.  There was a significant decrease in the number of residents reporting problems with damp or condensation, draughts or leaky windows, keeping their home warm in winter, and with the heating system.  Typically these issues improved for around one quarter (24%) of residents.  

Warmth related problems also improved in Haldane but for a much smaller proportion of residents; 5% of residents in Haldane reported improvements in warmth problems. 

Housing quality: Other housing problems (Table 4)
Residents reporting ‘other housing related problems’ fell in both Renton (fell by 10%) and Haldane (fell by 12%).  These ‘other housing problems’ included perceptions of house security, number of rooms, size of rooms, noise, state of repair and other hazards in and outside the home.

Table 4:  Change in housing quality between baseline and follow-up (one year later)
	 
	Change @ 1 year

Renton
	
	Change @ 1 year

Haldane*
	Statistics 
	Summary of statistics

	                                                        n=50                           n=50
	

	Dampness/condensation
No problem
	+24.0%
	
	+2.0%
	z= 3.27, (95% CI 8.82 to 35.18), missing=0
	Improvements were significantly greater in Renton

	Draughts/leaky windows

No problem
	+28.0% 
	
	+10.0%
	z= 2.29, (95% CI 2.62 to 33.38), missing=0
	Improvements were significantly greater in Renton

	Keep home warm in winter
No problem
	+20.0%
	
	+6.0%
	z= 2.08, (95% CI 0.82 to 27.18), missing=0
	Improvements were significantly greater in Renton

	Heating system
No problem
	+22.0%
	
	+4.0%
	z=2.67, (95% CI 4.82 to 31.18), missing=0
	Improvements were significantly greater in Renton

	Other housing problems

No problems
	+10.0%
	
	+12.0%
	z=0.32  (95% CI -10.27 to 14.27), missing=0
	No significant difference between Haldane & Renton

	Feel about house
Happy

Neither happy or unhappy

Unhappy
	25 (50.0%)

21 (42.0%)

  4 (8.0%)
	
	21 (42.0%)

24 (48.0%)

  5 (10.0%)
	X2=0.659, p=0.719, missing=0
	No significant difference between Renton & Haldane


How residents feel about their house (Table 4)
Residents in both areas had similar levels of ‘feeling happy about their house’.  One year after moving house there was a 2% increase in the proportion of Renton residents who felt ‘happy’ about their home, the number of residents who were ‘unhappy’ with their home fell by 6%.  Compared with baseline, fewer people in Haldane felt ‘happy’ about their house at the follow-up assessment. 
Health (Table 5)
There were some changes in health between baseline and follow-up, but these were small, especially for the SF-36 measure of physical and mental health.  The number of residents reporting ‘excellent’ or ‘good’ general health increased in both areas, Renton (+2.2%), and Haldane (+6%), but these improvements were not statistically significant.
Table 5: Change in health between baseline and follow-up

	 
	Change @ 1 year

Renton
	
	Change @ 1 year

Haldane
	Statistics 
	Summary of statistics

	Self rated health over past year

Excellent/Good
	+2.2%
	
	+6.0%
	z=0.92 (95% CI -4.21 to 11.81),  missing=4
	No significant changes among Renton or Haldane residents

	SF-36v2 (Physical Component Score)*
	+1.409


	
	-0.317


	Renton: paired t-test= 1.010, (95% CI -1.418 to 4.236), missing=12.  

Haldane: paired t-test= -0.238,  (95% CI -3.01 to 2.372), missing=6
	No significant changes among Renton or Haldane residents

	SF-36v2 (Mental Component Score)*
	+2.083


	
	-0.225


	Renton: paired t-test=1.094, (95% CI -1.756 to 5.922), missing=6.  

Haldane: paired t-test = -0.143, (95% CI -3.414 to 2.964), missing=12
	No significant changes among Renton or Haldane residents


* Higher score indicates better health
Other health measures and health behaviour

There was very little change in other measures of health between baseline and follow-up.  The main health measures we looked at were: 
· Consumption of fresh fruit and vegetables
· Number of smokers

· Number of people who drink alcohol

· Amount of alcohol drunk in past week
· Weight
· High blood pressure requiring medical advice 

There was no change in any of the above measures between baseline and follow-up in either Renton or Haldane.

OTHER CHANGES ASSESSED

Housing costs (Table 6)
Very few people in this study paid rent as around half of all residents received housing benefit.  At baseline the average amount of rent paid was £31.60 (average for both areas).  Rent increased in both areas but increased more in Renton where there had been housing improvement; +21% in Renton and +4% in Haldane.  Despite an increase in rent, the proportion of residents reporting difficulties with paying the rent fell in both areas; -5% in Renton, -8% Haldane.
We also asked about increases in fuel bills over the past year.  Residents in both Renton and Haldane reported increases in fuel bills over the past year (see table 6).

Table 6: Residents reporting increased fuel costs over past year

	
	Renton
	
	Haldane

	Fuel bills increased compared to last year  (gas and/or electricity)
	14 (29.8%)
	
	5 (14.7%)


Neighbourhood

Residents were asked about problems and facilities in the local neighbourhood, such as speeding traffic, vandalism, safe children’s play areas, street lighting, dog nuisance etc.  Residents in both areas reported similar levels of problems in the neighbourhood and there was very little change in this at follow-up.

Tenants views of their landlord 

Finally, residents were asked about their landlord.  Renton residents were happier than Haldane residents with their landlord (see Figure 2).

Figure 2: Tenants views of their landlord (% study participants at follow-up)
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      1             2             3             4             5             6             7


Renton     67%                   10%
                   23%

Haldane   31%                    22%
                   47%

There was little change in tenants’ views of their landlord between the baseline and follow-up interview.


DISCUSSION

Despite significant improvements in reported housing quality, there was no significant change in self-reported health status one year after moving to improved housing.  While among a comparison group, Haldane, there was a significant increase in the proportion reporting good or excellent health.  

It is, perhaps, surprising that there was no health improvement reported after moving to a new house of better quality.  Previous research has suggested that other factors related to housing improvement, such as rent increases or relocation to a new area, may explain why housing improvement does not always lead to health improvements. 3 4 5 6  For example, in one study carried out in the 1930’s, death rates increased among those who had moved from slum housing to improved housing.  It was later found that rents had doubled and that residents in the new housing found it difficult to buy enough food.  Hence the huge increase in rents associated with the housing improvement was thought to explain the negative impacts on death rates.  
In the case of Renton, it is difficult to find an explanation as to why residents who moved house did not experience some health improvement.  Residents were not relocated to a new area, and although there were increases in rent, few residents were affected by this as most residents received housing benefit.   Other possible explanations why no health improvement was reported, is that one year is a very short time in for health status to change; it may be more likely that this will take many years.  In addition, not all residents in Renton moved from bad housing.  At baseline nearly half the houses had no problems with damp, draughts, warmth or heating systems.  This means that, for nearly half of Renton residents, moving to a new house did not lead improvements in warmth related housing problems.  Finally, at baseline the relationship between housing quality and health was weak.  Other research from a national survey across Scotland has also found that the link between housing quality and health although statistically significant may be small. 7  This suggests that significant health improvement shortly after housing improvement may unlikely, especially in the short term and were other features of socio-economic deprivation are not similarly improved.  

CONCLUSIONS 
Despite improvements in housing quality, the health of residents in Renton did not change.  Meanwhile, there was a slight improvement in health among residents in a near-by area which had similar health and housing quality at baseline.

It is possible that one year is too short a time to expect housing improvement to lead to health improvement.  Indeed, the health benefits may take many years to emerge.

Research recommendation
Because so little research has investigated the possible health impacts of housing improvement, this study represents a major contribution to research on this topic.  In particular the use of a comparison area is important.  However, the study is small and larger studies like this are required to investigate further why housing improvement does or does not lead to health improvement.
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Assess health at follow-up (one year after moving house)





Cordale Housing Association 			     Comparison group


          Tenants					       Haldane tenants








Assess health at baseline (shortly before moving house)





Move to new house





No house move





Summary of follow-up


Compared with the housing at baseline, the new housing in Renton has: 


	Fewer problems with warmth and dampness


	Access to a private garden





In both areas, there was a reduction in ‘other housing related problems’ between baseline and follow-up.





There was little change in housing satisfaction after moving to new house or in the comparison area.





Despite moving to improved housing, there was no significant improvement in health reported.  








Summary of baseline assessment


At baseline: 


Renton and Haldane were very similar in terms of housing quality, health and socio-economic status.  


All residents were social housing tenants.  


Renton residents were more likely to live in a flat without a garden, while those in Haldane were more likely to live in a house (detached/semi-detached/terrace) with a private garden.  However, house type was not linked to health or housing quality.





Residents in Renton and Haldane provided good comparison groups to study the health impacts of housing improvement.











SUMMARY: Housing improvement and health in West Dunbartonshire





There is a strong link between poor housing and poor health and it seems likely that improving housing may lead to improved health.  We assessed the health impacts of a housing improvement programme in Renton, West Dunbartonshire. 





We assessed the health of tenants in Renton before and after moving house.  We also monitored the health of a comparison group of residents in Haldane, a near-by area with similar housing but where no housing improvements were planned.








At baseline…


…half the residents in both areas reported problems with warmth, damp, and/or draughts in their house.





…37% of residents said their health was good or excellent (Renton 34%, Haldane 40%)








One year after moving to a new house…


…98% of residents had access to a private garden (compared to 25% at baseline).





…35% of residents reported improvements in warmth, damp and/or draughts.





…fewer residents were troubled by ‘other housing related problems’ (down 10% from the start of the study).





…there was little change in housing satisfaction.





…there was very little change in health (either mental health or physical health).








One year later in the comparison area…


…5% of residents reported improvements in warmth, damp and or draughts.





…fewer residents were troubled by ‘other housing related problems’ (down 12% from the start of the study).





…there was little change in housing satisfaction.





…there was very little change in health (either mental health or physical health).








Conclusions


Despite improvements in housing quality, the health of residents in Renton did not change.





Possible explanations for the lack of health impact are:


Health is unlikely to change in a short time such as one year


Many houses in Renton were already free from damp or cold, so the new housing provided little improvement in terms of warmth related problems





Larger studies like this one are required to investigate why housing improvement does or does not lead to health improvement.
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