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a b s t r a c t

Objectives: To identify, appraise, and describe studies focussing on the nutritional characteristics of
people experiencing homelessness (PEH).
Study design: Systematic (narrative) review.
Methods: We identi � ed full-text studies of any design and in the English language of adults ( � 18 years)
ful � lling the European Typology criteria for homelessness, based in community or hospital settings, and
which report nutritional measures. Five electronic databases, 13 grey literature sources, reference lists, and
forward citations were searched. Data on study characteristics and nutrition measures were collected and
synthesised narratively. Risk of bias was assessed using relevant checklists for each study type.
Results: A total of 1130 studies were identi � ed and retrieved. After screening, six studies were included
for review: three cross-sectional studies; two case e control studies; and one randomised control trial,
involving a total of 1561 participants from various settings including shelters, drop-in centres, hospitals,
and hostels. All included studies were from high-income countries. Studies reported a range of nutrition
measures including anthropometry (e.g., body mass index (BMI)), serum micronutrients and biomarkers,
and dietary intake. Between 33.3% and 68.3% of participants were overweight or obese; 3.5% e 17% were
underweight; and low blood levels of iron, folate, vitamins C, D, and B12, and haemoglobin were
prevalent. PEH consumed high amounts of dietary fats and alcohol, and low amounts of fruits and
vegetables compared with national guidelines and housed individuals. There was moderate to high risk
of selection and measurement bias and confounding in included studies.
Conclusions: A majority of PEH are within unhealthy BMI ranges and are de � cient in serum micro-
nutrients and nutritional biomarkers. Studies using large data sets that examine multiple aspects of
nutrition are needed to describe the nutritional characteristics of PEH.
Registration: This systematic review is based on a prespeci � ed protocol registered with the International
Prospective Register of Systematic Reviews (PROSPERO CRD42021218900).
© 2022 The Author(s). Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is

an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/ ).
Background

Adult malnutrition is a major global health problem. Worldwide,
it is estimated that 1.9 billion adults are overweight or obese and
462 million are underweight. 1 Diet is a signi � cant contributor to the
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global burden of non-communicable disease (NCD) with 255
million disability-adjusted life years attributable to dietary factors. 2

Malnutrition is characterised by undernutrition (wasting, stunting,
and underweight); micronutrient malnutrition (lack or excess of
essential vitamins and minerals); and overweight, obesity, and
diet-related NCDs such as cardiovascular disease, diabetes, and
cancer.3 Malnutrition increases vulnerability to illness and death
via several mechanisms: by impairing the immune system, wors-
ening infections and delaying recovery from illness; by reducing
muscle strength and increasing fatigue, hindering activities of daily
for Public Health. This is an open access article under the CC BY license ( http://crea
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living (e.g., work, self-care); and by reducing psychosocial
function. 4

Malnutrition is spread unequally in populations and poverty
heightens the risk of malnutrition. Those with low income and high
food insecurity are more likely to consume energy-dense foods
high in fat and sugar which, in high-income countries, are often
cheaper and more readily available than healthier foods. 5

Conversely, nutrient-dense foods such as fruit, vegetables, low-fat
milk, and wholemeal products tend to be less prevalent in the di-
ets of those affected by poverty. 3,6,7 People experiencing home-
lessness (PEH) are particularly vulnerable to malnutrition because
of a con� uence of health and social factors. Homelessness can
include several living conditions including a lack of shelter, sleeping
rough, sleeping in temporary shelters, and having insecure or
inadequate housing. 8 Compared with the general population, PEH
are two to three times more likely to have chest, skin, and digestive
problems, and are nearly twice as likely to have a diagnosed mental
health problem. 9,10 A high proportion of PEH suffer from multi-
morbidity with an estimated median of six or seven long-term
conditions, including physical and mental health problems and
substance misuse.11 This greater burden of poor health can
deprioritise healthy eating, while poor nutrition exacerbates and
contributes to the development of poor health. 6 The increased
prevalence of health problems imposes greater nutritional re-
quirements on PEH as energy and nutrient demands are higher
during recovery from acute illness and whilst living with NCDs. 12

Drug and alcohol problems disproportionately affect PEH and
pose further challenges to adequate nutrition, for instance, by
impairing absorption of dietary nutrients and by reducing PEH's
ability to engage with food services. 13 Moreover, a lack of � xed
accommodation limits access to storage and cooking facilities and
destitution leads to reliance on meals provided by shelters and
soup kitchens, thereby limiting food choice. 6

Despite widespread awareness of the challenging circumstances
in which PEH live and the likely impact of inadequate nutrition, the
literature assessing the nutritional status of this population re-
mains sparse. To the best of our knowledge, there have been four
literature reviews describing the nutritional characteristics of adult
PEH.13e 16 Of these, two are systematic reviews focusing speci � cally
on PEH with problem alcohol use; one of which describes nutri-
tional de � ciencies,14 while the other examines interventions for
preventing or treating malnutrition. 15 Although a large proportion
of PEH are reported to have alcohol problems, 17 the focus on
‘problem-drinkers ’ limits the generalisability of � ndings to the
general adult population of PEH with associated over or under-
estimation of speci � c nutritional de � ciencies. Of the remaining
two reviews, one lacked a prespeci � ed protocol, 16 the other lacked
systematic and comprehensive searches,13 and neither had trans-
parent data synthesis. One of these reviews described the nutri-
tional requirements and eating patterns of PEH in USA 13 and the
other described the methods and limitations of previous research
on the nutrition of adult PEH. 16 Both found inadequate nutritional
intake in PEH, but the reported nutritional de � ciencies varied be-
tween studies because of methodological heterogeneity and vari-
ations in endogenous diets, cultures, and food processing (e.g., � our
forti � cation) across countries. However, vitamin C de � ciency was a
common � nding and the overall importance of diet as a risk factor
for acute and chronic disease was highlighted in both studies. 13,16 In
addition, one review found that studies of PEH reporting measures
of skin-fold thickness and muscle mass frequently identi � ed
‘wasting ’ but acknowledged that other studies reported higher
proportions of PEH were overweight or obese than underweight. 16
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To the best of our knowledge, there are no previous systematic
reviews of studies describing the nutritional characteristics of un-
selected adult PEH. We, therefore, aimed to systematically identify,
appraise, and synthesise studies that describe the nutritional
characteristics of the general adult population experiencing
homelessness.
Methods

A prespeci� ed protocol for this systematic review is registered
with the International Prospective Register of Systematic Reviews
(PROSPERO CRD42021218900).
Eligibility criteria

Inclusion criteria followed a ‘Population, Exposure, Comparator,
and Outcome’ framework approach. 18 We included studies of adults
(aged � 18 years) experiencing homelessness from any setting, e.g.,
community or hospital. We used the European Typology of
Homelessness and Housing Exclusion (ETHOS) criteria to de � ne
homelessness as the exposure: ‘roo� essness (without a shelter of
any kind, sleeping rough); houselessness (with a place to sleep but
temporary in institutions or shelter); living in insecure housing
(threatened with severe exclusion due to insecure tenancies, evic-
tion, domestic violence); living in inadequate housing (in caravans
on illegal campsites, in un � t housing, in extreme overcrowding) ’.8

We collected all available and relevant data for within-study
comparators, e.g., normal reference ranges rather than applying a
single comparator to all studies because reference ranges and di-
etary guidelines vary. Eligible outcomes were any objective or
quantitative measure of nutrition, including but not limited to:
levels of serum micronutrients or biomarkers (e.g., vitamins, iron,
calcium, full blood count, haemoglobin, albumin); dietary intake
(e.g., proteins, fats, carbohydrates, fruit and vegetables); and
anthropometric data (e.g., body mass index (BMI)). We included
studies of any quantitative design (e.g., descriptive studies, cross-
sectional studies, and randomised controlled trials) conducted in
any country. Searches were limited to the English language. For
pragmatic reasons, we adapted our protocol to only include studies
with a clear focus on nutritional characteristics and excluded
literature reviews. To build on previous evidence and capture the
most recent literature, the date limits for our search strategy were
from the last review in 2014 e 2021.16 Exclusion criteria comprised
studies of incarcerated individuals and PEH due to extreme cir-
cumstances (e.g., earthquakes or tsunamis); and studies that
examined nutritional content of meals offered to PEH rather than
nutritional characteristics of PEH themselves.
Literature searches and study selection

Five electronic databases were searched from 1st January 2014
to 26th January 2021 (MEDLINE; Embase; PsycINFO; CINAHL; and
Cochrane Central Register of Controlled Trials (CENTRAL)). The
search strategy was adapted for each database and developed with
input from a specialist librarian (CD) and a dietitian (MW). Table 1
shows the full search strategy for MEDLINE. Strategies for the
remaining databases can be found in Supplementary Tables 1 e4.

Thirteen grey literature sources were searched by a fourth
reviewer (VP) in April 2021 using the following sources and
strategies:



Table 1
MEDLINE Search Strategy 1st Jan 2014 to 1st Jan 2021.

Search Terms

1. Homeless person*.ti.
2. Home?less* .ti.
3. roof?less.ti.
4. House?less.ti.
5. (Home* adj2 lack).ti.
6. (Home* adj2 no).ti.
7. (without adj2 home *).ti.
8. (lack adj2 hous *).ti.
9. (no adj2 hous *).ti.
10. (without adj2 hous *).ti.
11. (lack adj2 roof *).ti.
12. (no adj2 roof *).ti.
13. (without adj2 roof *).ti.
14. (inadequate * adj3 hous*).ti.
15. (insecure* adj3 hous*).ti.
16. (insecure* adj3 tenan *).ti.
17. (un� t* adj2 hous*).ti.
18. ((transition * or insecure or inadequate or substandard or sheltered or

emergency or intermittent or transient or marginal * or problem *) adj (hous * or
home* or accommodat *)).ti.

19. (sheltered or unsheltered or shelters).ti.
20. vagran*.ti.
21. Destitute.ti.
22. Skid?row.ti.
23. (sleep* adj2 rough).ti.
24. ("street person" or "street people").ti.
25. unhoused.ti.
26. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or 10 or 11 or 12 or 13 or

14 or 15 or 16 or 17 or 18 or 19 or 20 or 21 or 22 or 23 or 24 or 25
27. nutrition assessment.tw.
28. (nutri * adj stat * ).tw.
29. diet/or energy intake/or fasting/or food preferences/or exp hunger/or

nutritional requirements/or nutritional status/or nutritive value/
30. exp malnutrition/
31. ?nourish *.tw.
32. undernourish *.tw.
33. malnourish *.tw.
34. nutrients/or micronutrients/or trace elements/or vitamins/

35. (nutri * adj intake).tw.
36. (nutri * adj biomarker *).tw.
37. (nutri * adj de� cien*).tw.
38. (nutri * adj screening).tw.
39. (nutri * adj characteristic * ).tw.
40. body mass index/
41. Anthropometry/
42. anthropometric measurement * .tw.
43. calories.tw.
44. protein * .tw.
45. (calor* adj intake).tw.
46. malnutrition/or de � ciency diseases/or severe acute malnutrition/or starvation/
47. (disease adj related adj maln * ).tw.
48. exp Nutrition Surveys/
49. exp Blood Cell Count/
50. Full blood count.tw.
51. folate.tw.
52. Vitamin B 12/
53. Vitamin B 12 De � ciency/
54. Vitamin D/or Vitamin D De � ciency/
55. Magnesium/or Magnesium De � ciency/
56. Iron, Dietary/or Iron/or Anemia, Iron-De � ciency/
57. C-Reactive Protein/
58. Calcium/or corrected calcium.tw.
59. hand grip test.tw.
60. 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36 or 37 or 38 or 39 or 40 or 41
or 42 or 43 or 44 or 45 or 46 or 47 or 48 or 49 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or
57 or 58 or 59
61. 26 and 60
62. limit 61 to (English language and humans)
63. limit 62 to "all child (0 e 18 years)"
64. 62 not 63
65. limit 62 to "all adult (19 plus years)"
66. 64 or 65
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� KHP Pathway, Shelter Scotland, Crisis, Homeless Link, Revolving
Doors Agency, and Lankelly Chase were searched using the term
‘nutrition ’.

� King's Fund, Grey Guide, GOV.UK, and Google Scholar were
searched with the terms ‘homeless; nutrition ’ d the � rst 100
outputs were screened for relevance.

� Open DOAR was explored but did not permit article searches.
� The British Dietetic Association and the American Dietetic As-

sociation were searched with the term ‘homeless’.

Duplicates were removed and the remaining references were
uploaded to DistillerSR software. All titles and abstracts and then
selected and full texts were screened independently by two re-
viewers (HF and CH). Con� icts at title and abstract stage were
resolved by discussion or full-text articles were screened if eligi-
bility was unclear. Discrepancies at full-text stage were resolved by
discussion or by involving a third reviewer (RL). During full-text
screening, CH identi � ed reviews with a focus on the nutritional
status of PEH and searched the citations of reviews to identify
additional articles.

Data extraction

Data extracted included: � rst author; publication year; location;
study design; participant characteristics (age, sex, ethnicity);
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details of any comparators; de � nition of homelessness; and details
of all nutritional characteristics reported and their results.
Risk of bias

Risk of bias (RoB) was assessed by CH using relevant tools for
each study design: revised Cochrane risk of bias tool for rando-
mised trials (RoB-2); 19 Critical Appraisal Skills Programme (CASP)
casee control study checklist; 20 and the Joanna Briggs Institute (JBI)
checklist for analytical cross-sectional studies. 21 Minor adaptations
were made to the RoB tools to simplify their interpretation and
provide overall scores (see Supplementary material ). Studies that
achieved 25e 49%, 50e 74%, and � 75% of available points were
classi� ed as high, moderate, and low RoB, respectively.
Data synthesis

Studies were highly heterogeneous with respect to participants,
methods, and outcomes. Therefore, meta-analysis was not appro-
priate and a narrative synthesis was conducted. Study � ndings
were grouped and synthesised by type of nutritional data:
anthropometric, micronutrient, and dietary intake.
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