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Abstract

Background: Homelessness encompasses a wide spectrum of experience. Rough
sleepers and people attending homeless shelters have been found to be at an increased
risk of mortality. It is unclear whether risks are also elevated in those squatting, living
temporarily in low-cost hotels or ‘sofa-surfing” with friends or family members. This
study examines mortality in a representative nationwide sample of people who have
slept rough, squatted, lived in shelters or low-cost hotels and sofa-surfed.

Methods: Using unpublished data from two national birth cohorts, namely the National
Child Development Study and the 1970 British Birth Cohort study, Cox proportional-
hazards models and random-effects meta-analyses were used to analyse associations
between homelessness and different types of homeless experience (rough sleeping, squat-
ting, staying in a homeless shelter or low-cost hotel, and sofa-surfing) and mortality.
Results: Out of the 23678 participants, 1444 (6.1%) reported having been homeless and
805 (3.4%) deaths occurred. Homelessness was associated with an increased risk of mor-
tality [hazard ratio (HR) 1.68, 95% confidence interval (Cl) 1.24-2.26]. Mortality risk was
raised across the spectrum of homeless experience, from sleeping rough (HR 4.71, 95%
Cl 2.38-9.30), to squatting (HR 6.35, 95% CIl 2.73-14.75), staying in a homeless shelter
(HR 4.89, 95% CIl 2.36-10.11), staying in a low-cost hotel (HR 3.38, 95% CIl 1.30-8.79
through to sofa-surfing (HR 2.86, 95% CI 1.84-4.42). Associations remained after separate
control for socio-economic status, mental health, substance use, accidents and assaults,
and criminality.
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Conclusions: Mortality rates were raised across all types of homeless experience. This in-
cluded squatting and sofa-surfing that have not previously been reported. Studies that
have omitted the less severe, but more prevalent, use of low-cost hotels and sofa-surfing
may have underestimated the impacts of homelessness on mortality.
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Key Messages

surfing have not previously been reported.

* This study tests the associations of different types of homeless experience (rough sleeping, squatting, staying in a
homeless shelter or low-cost hotel and sofa-surfing) with mortality using two national representative birth cohorts.
* All types of homeless experience were associated with an increased risk of mortality. Those for squatting and sofa-

* Housing policies should be revised to reduce the use of housing in low-cost hotels.
* The scope of homelessness prevention should be expanded to also include less severe forms of homelessness.

Introduction

Worldwide, it is estimated that nearly 1.6 billion people
have inadequate shelter. Previous research on mortality
among homeless individuals has focused primarily on the
extreme end of the spectrum, with people sleeping rough or
in homeless shelters. Relative to the general population,
these groups experience a strikingly increased risk of mortal-
ity, with some studies indicating that mortality rates may be
as high as 10 times those apparent in the general popula-
tion.”? More often, however, homeless people are placed in
short-term low-cost collective dwellings, such as a hostels
(e.g. YMCA/YWCA) or single-occupancy low-cost hotels
with shared access to bathroom facilities.* Individuals with
limited housing options may also choose to initially ‘sofa-
surf’, living with family or friends temporarily. Whilst these
insecurely housed groups are typically less disadvantaged
than rough sleepers, the number of people sofa-surfing in
the USA has been estimated to be 10,° and in England 8,
times higher’>” than the number rough sleeping.

In view of the paucity of evidence on the risk of mortality
at the less severe end of the homelessness experience, we
compared mortality rates across the spectrum from rough
sleeping to sofa-surfing to a general-population comparator
who had not been homeless and sought to explain any asso-
ciations using information on individuals’ socio-economic,
lifestyle, substance-use and criminal-justice experiences.

Methods

We used data from the 1958 Birth Cohort study (also
known as the National Child Development Study) and the

1970 British Birth Cohort study. Described in detail else-
where,®” these are ongoing, geographically representative,
prospective birth-cohort studies with samples drawn from
England, Scotland and Wales. The 1958 cohort was ap-
proved by the National Health Service Research Ethics com-
mittee. The 1970 cohort was approved by the London
Central Research Ethics Committee. Written informed con-
sent was given by the parents of study participants before
the start of data collection. We adhered to the guidelines for
STrengthening the Reporting of OBservational studies in
Epidemiology (STROBE) in the reporting in this manu-
script.'” The year of assessment for all variables is provided
in Supplementary Table S1 (available as Supplementary
data at IJE online).

Assessment of homelessness

At age 33 years in the 1958 cohort and age 30 years in the
1970 cohort, participants were asked whether they had
ever been homeless (since age 23 years in the 1958 cohort
and age 16 years in the 1970 cohort). Homelessness was
defined as having to move out of a residence and having
nowhere permanent to live (excluding living with parents).
Respondents answering positively were then asked where
they stayed while they were looking for permanent accom-
modation. Multiple responses were permitted, with the
options of rough sleeping, a hostel or night shelter for the
homeless, squatting (unlawfully staying in an uninhabited
building or settling on a piece of land), bed and breakfasts
(low-cost hotels), sofa (couch)-surfing [staying with
friend(s) or relative(s); herein called sofa-surfing] and
‘other’ places.
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Mortality ascertainment

Members of the 1958 cohort were followed up on six
occasions over 35vyears for all-cause mortality, from
March 1981 (aged 23 years) until December 2016 (aged
58 years), whereas participants from the 1970 cohort
were followed up five times over 27 years, from March
1986 (aged 16years) until December 2014 (aged
44 years). Vital status was derived from official death cer-
tificates, information from the National Health Service
Central Register or fieldwork and cohort-maintenance
work (<1% of deaths).

Covariates

Covariates were identified a priori. In the 1958 cohort,
these were assessed at age 33 or 42 years and in the 1970
cohort at age 30years. Socio-economic status was based
on responses to enquiries about school-leaving age, educa-
tional qualifications and employment status. Mental health
problems were ascertained based on specialist treatment
for a psychiatric problem since age 16 years (1970 cohort
only), plus psychological morbidity in both cohorts based
on a score of >7 on the Rutter Malaise Inventory.'" Self-
reports of accidents and assaults that occurred since
16years old that required treatment by a physician were
recorded. Substance-use assessments included the lifetime
use of illicit drugs [cannabis, ecstasy, amphetamines, lyser-
gic acid diethylamide (LSD), poppers, magic mushrooms,
cocaine, temazepam, ketamine, crack, heroin, methadone,
other], whether they were a daily smoker and whether they
had an alcohol problem, defined as a score of >2 on the
CAGE (cutting down, being annoyed by criticism, feeling
guilty and eye-openers) questionnaire.'” Experiences with
the criminal-justice system included instances of being
arrested, formally cautioned or convicted in a criminal
court. Cohort members then reported on other aspects of
their lifestyle including participation in regular exercise;
the frequency of consumption of fruit, vegetables and
salad; and height and weight, measured directly by a nurse,
to calculate body mass index (BMI).

Analysis

A detailed description of attrition in both cohorts is pro-
vided elsewhere.'®> The main reason for loss to follow-up
was members moving and not subsequently being traced.
Refusal rates across were relatively low (1958: 13.2%;
1970: 7.3%), deaths were higher in the 1958 cohort and
emigration was rare (<2%). Of the 17634 individuals
originally recruited in the 1958 cohort, 12477 (70.8%)
provided information on exposure to homelessness plus
covariates. In the 1970 cohort, the equivalent numbers

were 16571 and 11201 (67.6%). Missing data per vari-
able ranged from 0% to 32.5% in the 1958 cohort and 0%
to 10.5% in the 1970 cohort. There were 19247 partici-
pants (9436 in the 1958 cohort and 9811 in the 1970 co-
hort) with no missing exposure or covariate data that
made up the complete data sample. The resulting imputed
analytical sample had 23 678 participants (12477 from the
1958 cohort and 11201 from the 1970 cohort).

We computed missing exposure and covariate data us-
ing multiple imputation by chained equations to generate
20 data sets. The imputation model included all missing
exposure and covariate data and the Nelson—Aalen esti-
mate of the cumulative hazard of survival time to increase
statistical power.'® To test differences in baseline charac-
teristics by exposure to homelessness, we used a logistic-re-
gression model. We used Cox proportional-hazards
models to compute hazard ratios (HRs) with accompany-
ing 95% confidence intervals (Cls) to summarize the asso-
ciation between homelessness and mortality separately for
each cohort. We ascertained that the proportional-hazards
assumption had not been violated in each cohort by
inspecting the Schoenfeld residuals. Exposure to any form
of homelessness was compared with a reference category
of not having been homeless. Next, we compared exposure
to each type of homelessness to the reference category of
never having experienced that type of homelessness.

We did not find interactions between homelessness and
sex in the association with mortality in either cohort, so
data were aggregated and sex-adjusted. For each cohort,
we adjusted HRs for sex (the basic model), then added
socio-economic status, mental health problems, substance
misuse, accidents and assaults, criminal-justice contacts,
lifestyle and, lastly, all covariates combined. In analyses on
exposure to different types of homelessness, we adjusted
for other types then followed this sequence of adjustments.
We then combined the estimates from each cohort using a
random-effects meta-analysis, resulting in a common HR,
and computed the I* statistic to examine heterogeneity in
these estimates.

To examine the influence of missing data, we reran the
analysis on a complete data sample. To understand the in-
fluence of different groups of substances, we adjusted HRs
for sex plus daily smoking, alcohol problems, individual il-
licit drugs and opioids (including heroin and methadone).
All analyses were computed using Stata 16 (StataCorp,
College Station, TX) and R (version 4.03).

Results

In the pooled sample, 6.1% of study members (n=1453)
had experienced some form of homelessness (6.0% in the
1958 cohort and 6.3% in the 1970 cohort). Of those who
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had been homeless, 75.0% had sofa-surfed, 28.6% had
stayed elsewhere, 23.6% had used a hostel or homeless
shelter, 22.5% had stayed in bed and breakfasts/hotels,
22.1% had slept rough and 17.3% had squatted (see
Supplementary Figure S1, available as Supplementary data
at IJE online). In people who reported exposure to more
than one type of homelessness, sofa-surfing plus the ‘other’
category was the most frequently reported combination.
Table 1 provides the characteristics of the study mem-
bers who had been homeless relative to those who had not
been homeless. People who had been homeless reported a

markedly higher prevalence of mental health problems,
treatments for assault, criminal-justice experiences and
smoking compared with those who had not. Opioid use
was between 5 and 10 times as common in the homeless
group than in the not-homeless group (see Supplementary
Table S2, available as Supplementary data at IJE online).
There were 805 deaths over a median follow-up of
27.2years [interquartile range (IQR) 19.5-32.7] in the
1958 cohort and 8.7 years (IQR 3.8-11.2) in the 1970 co-
hort. Figure 1 shows the association between homelessness
and mortality. After pooling and adjustment for sex,

Table 1 Characteristics of participants according to homelessness status

1958 cohort 1970 cohort
Homeless
No Yes P-value No Yes P-value
No. of participants 11726 751 10499 702
Deaths 5.3(620) 7.2 (54) 0.03 1.1 (115) 2.3 (16) 0.006
Female 50.1(5870) 49.5(372) 0.78 50.9 (5344) 58.5 (411) <0.001
Socio-economic status
Unemployed 4.3 (501) 5.8 (44) 0.94 2.8 (294) 8.5 (60) <0.001
Left school before age 16 years 0.8 (89) 2.1(16) <0.001 1.9 (199) 7.4 (52) <0.001
No qualifications 11.8 (1384) 11.9 (90) <0.001 64.0 (6719) 74.2 (521) <0.001
Mental health
Psychiatric morbidity (Malaise 11.8 (1384) 10.7 (81) <0.001 11.6 (1218) 28.2(198) <0.001
score >7)
Seen specialist for psychiatric - - 23.7 (2488) 50.4 (354) <0.001
problem®
Physical health
Seen doctor after an accident 39.2 (4595) 46.4 (348) 0.001 53.9(5659) 60.5 (425) 0.001
Seen doctor after a violent as- 4.0 (471) 10.4 (78) <0.001 6.4 (672) 17.1 (120) <0.001
sault, mugging or sexual assault
Criminal-justice experience
Arrested by police 3.8 (440) 8.0 (60) <0.001 16.2 (1701) 35.6 (250) <0.001
Formally cautioned by police 3.3(385) 7.1(53) <0.001 13.6 (1428) 30.9 (217) <0.001
Been found guilty in court 4.0 (469) 7.4 (56) <0.001 12.3 (1291) 28.8(202) <0.001
Substance misuse
Alcohol problem (CAGE score 0.1(11) 0.5 (4) 0.003 11.4 (1197) 22.9 (161) <0.001
>2)
Smoke every day 29.9 (3505) 42.2 (317) <0.001 27.5(2887) 54.6 (383) <0.001
Lifetime illicit drug use 38.2 (4475) 53.4 (401) <0.001 53.0 (5564) 75.4(529) <0.001
Lifestyle
Obese (BMI >30) 12.0 (1403) 8.0 (60) 0.006 14.0 (1470) 14.5 (102) 0.69
Regular exercise 78.2(9172) 78.1 (587) 0.97 79.0 (8294) 76.9 (540) 0.19
Fruit more than once a day 52.6 (6167) 52.4 (394) 0.95 20.2 (2121) 17.7 (124) 0.10
Salad or raw vegetables once a 9.0 (1053) 9.8 (73) 0.53 18.0 (1890) 19.5(137) 0.31

day

Results are % (N) of participants unless stated otherwise.

*Information not collected in the 1958 cohort.

CAGE (cutting down, being annoyed by criticism, feeling guilty and eye-openers); BMI, body mass index.
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Model HR (95% ClI) 1?
Sex ;

1958  —— 1.46 (1.01-2.11)
1970 P ——— 2.21(1.31-3.73)
Pooled —a 1.68 (1.24 - 2.26) 38
Socioeconomic status H
1958 - 1.31(0.99 - 1.74)
1970 - 1.83 (1.07 - 3.14)
Pooled - 1.41(1.10 - 1.81) 12
Mental health :
1958 —— 1.35(1.02 - 1.78)
1970 A 1.70 (0.99 - 2.91)
Pooled P —— 1.42 (1.11-1.81) 0
Substance misuse i
1958 —a 1.35(1.02 - 1.78)
1970 ——— 1.53 (0.87 - 2.68)
Pooled i—— 1.38 (1.07 - 1.77) 0
Accident or assault H
1958 — 1.56 (1.01 - 2.40)
1970 P —— 1.99 (1.17 - 3.38)
Pooled - 1.72 (1.23 - 2.40) 0
Criminal justice contacts i
1958 — 1.18 (0.78 - 1.79)
1970 e — 1.78 (1.04 - 3.06)
Pooled —— 1.38 (0.99 - 1.91) 28
Lifestyle factors i
1958 —.— 1.40 (1.07 - 1.84)
1970 P —— 2.12(1.25-3.59)
Pooled —a— 1.53 (1.20 - 1.95) 47
Multivariable i
1958 — 0.84 (0.50 - 1.40)
1970 —_— 1.18 (0.66 - 2.10)
Pooled —— 0.98 (0.67 - 1.43) 0
T 1 T 1 1 1
0.25 0.5 1.0 25 5 10

Lower risk of mortality

Higher risk of mortality

Figure 1. Association between homelessness and mortality (n = 23,678) Reference category is never been homeless. Multivariable model comprises

all covariates above. HR: hazard ratio; Cl: confidence interval

relative to people who had never been homeless, the expe-
rience of any type of homelessness was associated with ex-
cess mortality (HR 1.68, 95% CI 1.24-2.26). Relative to
the sex-adjusted HRs for the association between homeless
and mortality, additional adjustment for each set of covari-
ates had a small attenuating effect and, after multivariable
adjustment, the association was explained.

Figure 2 reports the associations for the place where the
study member stayed when homeless and mortality. The
pooled sex-adjusted HR for squatting was 6.35 (95% CI
2.73-14.75), use of a homeless shelter was 4.89 (95% CI
2.36-10.11), rough sleeping was 4.71 (95% CI 2.38-
9.30), bed and breakfast was 3.38 (95% CI 1.30-8.79),
other places was 3.56 (95% CI 1.56-8.13) and sofa-surfing
was 2.86 (95% CI 1.84-4.42). Some estimates were impre-
cise, as evidenced by the wide CIs. The I statistic was 0%
for most HRs (range 0-50%). Adjustment for covariates
had a small effect on the association between mortality
and different types of homelessness. One exception was ad-
justment for other types of homelessness, which partially

attenuated associations with mortality. We found little dif-
ference in the pattern of attenuation after separate adjust-
ment for alcohol problems, daily smoking, any illicit drug
and opioid use (see Supplementary Figure S2, available as
Supplementary data at IJE online).

In the data sets in which there were no missing data, the
CIs for estimates overlapped with those from the main
results using imputed data, indicating that there were no
meaningful differences (see Supplementary Figures S3-S5,
available as Supplementary data at IJE online). The I* statis-
tic ranged between 53% and 79% for the analysis of home-
lessness, indicating heterogeneity in the HRs between
cohorts. In the analysis of types of homelessness, the I statis-
tic was 0% for most estimates, but heterogeneity was found
for bed and breakfast (0-64%) and sofa-surfing (0-60%).

Discussion

In this paper, we have reported for the first time the associ-
ation between mortality and homelessness across the full
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Model Exposed (n) HR (95% CI) 12
Rough sleepin 321
Sexg i . 4.71(2.38-9.30 0
Socioeconomic status —_— 3.68(1.95-6.96 0
Mental health - 4.16(2.24-7.73 0
Substance misuse —_—- 3.78(2.00-7.15 0
Accident or assault —_—— 3.41(1.53-7.58 0
Criminal justice contacts —_— 2.44 (1,19 -5.01 0
Lifestyle factors —_— 4.67 (2.48 - 8.81 0
Other homelessness types 1.41(0.51 - 3.92 0
Multivariable _— 1.14 (0.45 - 2.89 0
Hostel for homelessness or night shelter 343

3 ) . 4.89 (2.36 - 10.11) 0
Socioeconomic status —_—— 4.18 (2.05-8.54 0
Mental health —_—— 4.55(2.29 - 9.06 30
Substance misuse —_—— 4.35(2.16-8.76 50
Accident or assault 2.06 (0.71-5.97 0
Criminal justice contacts N 1.84 (0.75 - 4.51 0
Lifestyle factors —_—— 4.79(2.34-9.81 0
Other homelessness types 1.16 (0.32 - 4.25 0
Multivariable 0.98 (0.33-2.88 0
Squatting 251
Sex. . L. 6.35(2.73-14.75 43
Socioeconomic status —_— 4.56 (1.87 - 11.15 0
Mental health —_—— 4.71(1.99-11.17 0
Substance misuse —_—— 3.41(1.40 - 8.31) 0
Accident or assault —_— 5.49 (2.26 - 13.31 45
Criminal justice contacts —_—— 4.87 (1.92-12.37 27
Lifestyle factors —_— 6.49 (2.81 - 15.02 42
Other homelessness types H - 3.95(1.34 - 11.59 38
Multivariable + 2.19(0.80 - 5.99) 0
Bed and breakfast / hotel 326 H
Sex_ g —_—— 3.38(1.30-8.79 0
Socioeconomic status —_—- 2.87(1.09-7.54 0
Mental health . im— 3.06(1.21-7.74 0
Substance misuse e 2.81(1.11-7.16 0
Accident or assault + - 2.28(0.83-6.25 0
Criminal justice contacts —_— 1.76 (0.80 - 3.91 9
Lifestyle factors —_—— 3.29(1.29 - 8.39 0
Other homelessness types - 1.68 (0.53 - 5.29 0
Multivariable 1.34 (0.42 - 4.35 0
Sofa surfing 1090
Sex ) —a 2.86 (1.84 -4.42 0
Socioeconomic status — 247 (1.62-3.79 0
Mental health —— 2.48(1.61-3.81 0
Substance misuse —— 2.37(1.53-3.67 0
Accident or assault —_—— 2.01(1.33-3.03 0
Criminal justice contacts P—— 1.95(1.36 - 2.81 0
Lifestyle factors 3 R 2.76(1.80-4.23 0
Other homelessness types —— 1.46 (0.96 - 2.24 8
Multivariable — 1.36 (0.86 - 2.15 0
Other 416
Sex_ ’ —_— 3.56 (1.56 - 8.13 4
Socioeconomic status —_— 3.33(1.62 - 6.85 24
Mental health — 3.48 (1.67 - 7.25 40
Substance misuse i —_— 3.42(1.64-7.14 49
Accident or assault —_— 1.84 (0.78 - 4.31 0
Criminal justice contacts —_— 1.49(0.71-3.13 0
Lifestyle factors i —_— 3.58 (1.67 - 7.67 11
Other homelessness types —— 1.36 (0.91-2.03 0
Multivariable - 0.93 (0.31 -2.81 0

T T T T T
0.25 1.0 25 5 10

Lower risk of mortality

Higher risk of mortality

Figure 2. Association between type of homeless residence and mortality (n = 23,678) Reference category is not having experienced that type of

homeless. Multivariable model comprises sex, mental and physical health, substance misuse, socioeconomic status, criminal justice experiences,

and lifestyle. HR: hazard ratio; Cl: confidence interval

spectrum of severity. Based on data from two representa-
tive national cohorts, mortality rates were higher across all
categories of homeless experience than in a general-popu-
lation comparator group that had not been homeless. In
particular, the elevated risks of mortality among those
squatting and sofa-surfing had not previously been
reported.

Our results are consistent with previous findings of
higher rates of mortality found in rough sleepers when
compared with hostel users and to a general-population
comparator group.'” Residents of hotels, motels and tour-
ist homes have also been found to experience excess

mortality when compared with people who are housed and
in the lowest fifth of the distribution.'® Other studies on
homelessness using economically matched comparator
groups have reported conflicting results.’'” We expanded
the scope of homeless experience investigated and the risks
reported suggest that these inconsistencies may be due to
the wide range of homeless experience not captured in
those data sets.

Our findings could be important in advancing under-
standing on factors that precipitate and perpetuate home-
lessness. Across a comprehensive range of explanatory
factors, each led to a small reduction in the strength of the
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association between homelessness and mortality, but no
one factor was particularly influential. There was some evi-
dence that adjustment for substance misuse also had a
slightly larger impact for those who had squatted relative
to other types of accommodation. If this attenuation is
consistent with mediation, interventions like improving se-
curity in hostels and access to effective treatments for sub-
stance use may help to mitigate the impacts of these forms
of homelessness on mortality. Additional work examining
cause-specific mortality according to the type of homeless
accommodation may help to elucidate mechanisms under-
pinning these associations.

Homelessness is now increasing in the USA and the num-
ber of homeless individuals who are elderly is projected to tri-
ple by 2030."%' As part of the coronavirus 2019 pandemic
response, many countries secured low-cost bed and breakfasts
for homelessness people requiring isolation or quarantine for
confirmed or suspected infection?” to facilitate social distanc-
ing?' and there was a national moratorium placed on evic-
tions.*” In the UK, these initiatives were associated with a
reduction in rough sleeping by around a third,”® with low-
cost-hotel use increasing by 17%.” These findings illuminate
additional forms of homelessness such as squatting, which
has hitherto not received as much attention in policy as being
associated with premature mortality. There is increasing con-
cern that once the moratorium on evictions and economic
support is lifted, homelessness in all forms will increase.”*
The presented results indicate that if these concerns are real-
ized, life expectancy may reduce in these groups.

Limitations of our work include the impacts of loss to
follow-up. We used multiple imputation to maximize the
plausibility of the missing at random assumption and re-
store sample representativeness. Results were comparable
when using the data sets with missing and imputed data,
increasing confidence in the findings. Bias due to non-
ignorable missing data cannot, however, be ruled out. As
both cohorts used household tracking, homelessness peo-
ple in the present analysis are likely to have a lower mortal-
ity risk than previous studies that sampled those who were
currently homeless. This difference is likely to have attenu-
ated our estimates of mortality risk towards the null. As
exposure to homelessness, treatment for mental health
problems and illicit drug use were retrospectively assessed,
it is difficult to determine the temporal precedence of these
events. It is therefore possible that these factors occurred
before homelessness and that the attenuation that we
found is more consistent with confounding than mediation.
Conversely, in the 1958 cohort, criminal-justice experien-
ces and illicit drug use were assessed at a subsequent wave
to that at which homelessness was assessed. In this case, at-
tenuation is more consistent with these factors acting as
mediators of the homelessness—mortality relation.

Conclusions

Our study provides evidence that exposure to any type of
homelessness in early adult life can increase the risk of
mortality. Mortality risk was shown to be raised across the
spectrum of homeless experience. This included squatting
and sofa-surfing, which had not previously been examined.
These findings provide evidence that housing policy may
need to be revised to reduce the use of housing in low-cost
hotels and the scope of homelessness prevention expanded
to include sofa-surfing.

Ethics approval

The 1958 cohort was approved by the National Health Service
Research Ethics committee. The 1970 cohort was approved by the
London Central Research Ethics Committee. Written informed con-
sent was given by the parents of the study participants before the
start of data collection and conform to the Declaration of Helsinki.

Author contributions

Concept and design: J.W. and G.D.B.; acquisition of data:
M.F., J.W.; analysis: S.B., J.W., M.F., R.D.; interpretation
of data: all authors; drafting of the manuscript: J.W.; criti-
cal revision of the manuscript for important intellectual
content: all authors; final approval of the version to be
published: all authors; agreement to be accountable for all
aspects of the work thereby ensuring that questions related
to the accuracy or integrity of any part of the work are ap-
propriately investigated and resolved: all authors.

Data availability

Data from the National Child Development Study and 1970 British
Cohort Study are available to researchers upon application (https://
discover.ukdataservice.ac.uk/).

Supplementary data

Supplementary data are available at IJE online.

Funding

This work was supported by the Centre for the Development and
Evaluation of Complex Interventions for Public Health Improvement
(DECIPHer), a UKCRC Public Health Research Centre of Excellence.
Joint funding [MR/KO232331/1] came from the British Heart
Foundation, Cancer Research UK, Economic and Social Research
Council, Medical Research Council, the Welsh Government and the
Wellcome Trust, under the auspices of the UK Clinical Research
Collaboration (J.W.). G.D.B. is supported by the UK Medical
Research Council [MR/P023444/1] and the US National Institute on
Aging [IR56AG052519-01; 1R01AG052519-01A1]. S.B. is supported
by the British Heart Foundation [RG/4/32218]. M.F. is supported by
the Economic and Social Research Council [ES/K000357/1] and

Zz0z Kenuer 40 uo 1senb Aq z20¥G¥9/€G2deAp/8ll/E60 L 01 /10p/a[01e-80uUBAPE/3l/W 0o dnodlWwsepede//:sdly woly papeojumo(q


https://discover.ukdataservice.ac.uk/
https://discover.ukdataservice.ac.uk/
https://academic.oup.com/ije/article-lookup/doi/10.1093/ije/dyab253#supplementary-data

International Journal of Epidemiology, 2021, Vol. 00, No. 00

Academy of Medical Sciences/the Wellcome Trust ‘Springboard
Health of the Public in 2040’ Award [HOP001\1025]. No funding
bodies had any role in the study design, data collection and analysis,

decision to publish or preparation of the manuscript.

Conflict of interest
None declared.

References

1.

10.

11.

12.

First-ever United Nations Resolution on Homelessness. 2020.
https://www.un.org/development/desa/dspd/2020/03/resolution-
homelessness/ (21 June 2021, date last accessed).

Centers for Disease Control and Prevention. Deaths among
homeless persons—San Francisco. JAMA 1992;267:484-85.
Scottish Government. Health and homelessness in Scotland: re-
search. Scottish Government, 2018. https://www.gov.scot/publi
cations/health-homelessness-scotland/pages/1/ (21 June 2021,
date last accessed).

Hwang SW, Martin RE, Tolomiczenko GS, Hulchanski JD. The
relationship between housing conditions and health status of
rooming house residents in Toronto. Can | Public Health 2003;
94:436-40.

Fitzpatrick S, Watts B, Pawson H, Bramley G, Wood ], Stephens
M. The Homelessness Monitor: England 2021. London: Crisis,
2021.  https://www.crisis.org.uk/media/244702/crisis-england-
monitor-2021.pdf.

National Center for Homeless Education (NCHE). http://pro
files.nche.seiservices.com/ConsolidatedStateProfile.aspx

(21 June 2021, date last accessed).

Barton C, Wilson W. Statutory homelessness in England. 2021.
https://commonslibrary.parliament.uk/research-briefings/
sn01164/ (16 November 2021, date last accessed).

Power C, Elliott J. Cohort profile: 1958 British birth cohort
(National Child Development Study). Int | Epidemiol 2006;35:
34-41.

Elliott J, Shepherd P. Cohort profile: 1970 British Birth Cohort
(BCS70). Int ] Epidemiol 2006;35:836-43.

von EE, Altman DG, Egger M et al; STROBE Initiative.
Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) statement: guidelines for reporting ob-
servational studies. BMJ 2007;335:806-08.

Rodgers B, Pickles A, Power C, Collishaw S, Maughan B.
Validity of the Malaise Inventory in general population samples.
Soc Psychiatry Psychiatr Epidemiol 1999;34:333-41.

Ewing JA. Detecting alcoholism: the CAGE questionnaire.
JAMA 1984;252:1905-07.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Plewis I; Bedford Group for Lifecourse & Statistical Studies,
Centre for Longitudinal Studies. National Child Development
Study and 1970 British Cohort Study Technical Report: Changes
in the NCDS and BCS70 Populations and Samples Over Time.
London: Centre for Longitudinal Studies, Bedford Group for
Lifecourse and Statistical Studies, Institute of Education,
University of London, 2004.

White IR, Royston P. Imputing missing covariate values for the
Cox model. Stat Med 2009;28:1982-98.

Roncarati JS, Baggett TP, O’Connell JJ et al. Mortality among
unsheltered homeless adults in Boston, Massachusetts, 2000-
2009. JAMA Intern Med 2018;178:1242-48.

Hwang SW, Wilkins R, Tjepkema M, O’Campo PJ, Dunn JR.
Mortality among residents of shelters, rooming houses, and
hotels in Canada: 11 year follow-up study. BMJ 2009;339:
b4036.

Aldridge RW, Menezes D, Lewer D et al. Causes of death among
homeless people: a population-based cross-sectional study of
linked hospitalisation and mortality data in England. Wellcome
Open Res 2019;4:4-11. https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC6449792/ (10 November 2021, date last accessed).
2020 AHAR: Part 1—PIT Estimates of Homelessness in the U.S. |
HUD USER. https://www.huduser.gov/portal/datasets/ahar/2020-
ahar-part-1-pit-estimates-of-homelessness-in-the-us.html (21 June
2021, date last accessed).
Emerging-Crisis-of-Aged-Homelessness-1.pdf. https://www.
aisp.upenn.edu/wp-content/uploads/2019/01/Emerging-Crisis-
of-Aged-Homelessness-1.pdf (21 June 2021, date last accessed).
Fuchs JD, Carter HC, Evans ] et al. Assessment of a hotel-based
COVID-19 isolation and quarantine strategy for persons
experiencing homelessness. JAMA Netw Open 2021;4:e210490.
Slayton N. As the pandemic continues, officials look to long-
term housing options with hotels. Shelterforce 2021. https://shel
terforce.org/2021/03/11/as-the-pandemic-continues-officials-
look-to-long-term-housing-options-with-hotels/ (21 June 2021,
date last accessed).

CDC. Coronavirus Disease 2019 (COVID-19). Centers for
Disease Control and Prevention. 2020. https://www.cdc.gov/co
ronavirus/2019-ncov/covid-eviction-declaration.html

(21 June 2021, date last accessed).

Rough sleeping snapshot in England: autumn 2020. GOV.UK.
https://www.gov.uk/government/statistics/rough-sleeping-snap
shot-in-england-autumn-2020/rough-sleeping-snapshot-in-en
gland-autumn-2020 (10 March 2021, date last accessed).

The COVID-19 crisis response to homelessness in Great Britain.
CaCHE. https://housingevidence.ac.uk/publications/the-covid-
19-crisis-response-to-homelessness-in-great-britain/

(12 April 2021, date last accessed).

220z Arenuer 0 uo 3senb Aq z,0v579/52AeAp/el/E601"01/10p/BloNE-80UBAPE/S(I/WOd"dNO"DlWSPEDE//:SA]Y WOl PAPEOJUMOC


https://www.un.org/development/desa/dspd/2020/03/resolution-homelessness/
https://www.un.org/development/desa/dspd/2020/03/resolution-homelessness/
https://www.gov.scot/publications/health-homelessness-scotland/pages/1/ 
https://www.gov.scot/publications/health-homelessness-scotland/pages/1/ 
https://www.crisis.org.uk/media/244702/crisis-england-monitor-2021.pdf
https://www.crisis.org.uk/media/244702/crisis-england-monitor-2021.pdf
http://profiles.nche.seiservices.com/ConsolidatedStateProfile.aspx 
http://profiles.nche.seiservices.com/ConsolidatedStateProfile.aspx 
https://commonslibrary.parliament.uk/research-briefings/sn01164/
https://commonslibrary.parliament.uk/research-briefings/sn01164/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6449792/ 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6449792/ 
https://www.huduser.gov/portal/datasets/ahar/2020-ahar-part-1-pit-estimates-of-homelessness-in-the-us.html
https://www.huduser.gov/portal/datasets/ahar/2020-ahar-part-1-pit-estimates-of-homelessness-in-the-us.html
https://www.aisp.upenn.edu/wp-content/uploads/2019/01/Emerging-Crisis-of-Aged-Homelessness-1.pdf 
https://www.aisp.upenn.edu/wp-content/uploads/2019/01/Emerging-Crisis-of-Aged-Homelessness-1.pdf 
https://www.aisp.upenn.edu/wp-content/uploads/2019/01/Emerging-Crisis-of-Aged-Homelessness-1.pdf 
https://shelterforce.org/2021/03/11/as-the-pandemic-continues-officials-look-to-long-term-housing-options-with-hotels/
https://shelterforce.org/2021/03/11/as-the-pandemic-continues-officials-look-to-long-term-housing-options-with-hotels/
https://shelterforce.org/2021/03/11/as-the-pandemic-continues-officials-look-to-long-term-housing-options-with-hotels/
https://www.cdc.gov/coronavirus/2019-ncov/covid-eviction-declaration.html 
https://www.cdc.gov/coronavirus/2019-ncov/covid-eviction-declaration.html 
https://www.gov.uk/government/statistics/rough-sleeping-snapshot-in-england-autumn-2020/rough-sleeping-snapshot-in-england-autumn-2020
https://www.gov.uk/government/statistics/rough-sleeping-snapshot-in-england-autumn-2020/rough-sleeping-snapshot-in-england-autumn-2020
https://www.gov.uk/government/statistics/rough-sleeping-snapshot-in-england-autumn-2020/rough-sleeping-snapshot-in-england-autumn-2020
https://housingevidence.ac.uk/publications/the-covid-19-crisis-response-to-homelessness-in-great-britain/
https://housingevidence.ac.uk/publications/the-covid-19-crisis-response-to-homelessness-in-great-britain/

	tblfn1
	tblfn2
	tblfn3



