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Abstract

OBJECTIVE: Our objective was to conduct a systematic review of the published literature on 

housing instability during pregnancy and adverse pregnancy outcomes and perinatal healthcare 

utilization.

DATA SOURCES: We performed a systematic search in November 2020 using Embase, 

MEDLINE, Cochrane Library, and Scopus using terms related to housing instability during 

pregnancy, adverse pregnancy outcomes, and perinatal healthcare utilization. The search was 

limited to the United States.

STUDY ELIGIBILITY CRITERIA: Studies examining housing instability (including 

homelessness) during pregnancy and adverse pregnancy outcomes (including preterm birth, low 

birthweight neonates, and maternal morbidity) and perinatal healthcare utilization were included.
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METHODS: Two authors screened abstracts and full-length articles for inclusion. The final 

cohort consisted of 14 studies. Two authors independently extracted data from each article and 

assessed the study quality using the Grading of Recommendations, Assessment, Development, and 

Evaluation tool. Risk of bias was assessed using the National Institutes of Health Study Quality 

Assessment Tools.

RESULTS: All included studies were observational, including retrospective cohort (n=10, 

71.4%), cross-sectional observational (n=3, 21.4%), or prospective cohort studies (n=1, 7.1%). 

There was significant heterogeneity in the definitions of housing instability and homelessness. 

Most of the studies only examined homelessness (n=9, 64.3%) and not lesser degrees of housing 

instability. Housing instability and homelessness during pregnancy were significantly associated 

with preterm birth, low birthweight neonates, neonatal intensive care unit admission, and delivery 

complications. Among studies examining perinatal healthcare utilization, housing instability was 

associated with inadequate prenatal care and increased hospital utilization. All studies exhibited 

moderate, low, or very low study quality and fair or poor internal validity.

CONCLUSION: Although data on housing instability during pregnancy are limited by the 

lack of a standardized definition, a consistent relationship between housing instability and 

adverse pregnancy outcomes has been suggested by this systematic review. The evaluation and 

development of a standardized definition and measurement of housing instability among pregnant 

individuals is warranted to address future interventions targeted to housing instability during 

pregnancy.
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Introduction

Between 4% and 9% of pregnant individuals experience homelessness and even more have 

unstable housing arrangements during pregnancy.1,2 These rates are expected to rise as 

the national rates of housing instability continue to increase,3 a public health challenge 

that has been exacerbated by the COVID-19 pandemic.4,5 Housing status is a crucial 

social determinant of health; among the general adult population, housing instability is 

associated with poor healthcare utilization and adverse health outcomes, such as depression 

and mortality.6–9 However, studying housing instability remains challenging because no 

standardized definition or measure exists.10 Most biosocial research has approached housing 

as a dichotomous variable of homelessness, but there has been a shift to consider the full 

spectrum of housing instability, which may include parameters such as frequent moves, poor 

housing quality, or overcrowding.10,11

Pregnancy is a time of physical, social, and emotional change in which the association 

between housing status and health may be even stronger because of the need for health 

behavior changes and the enhanced engagement with healthcare.12,13 Social determinants of 

health are known to influence perinatal morbidity.14,15 With regards to housing, pregnant 

individuals who report housing instability are more likely to self-identify as non-Hispanic 
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Black, be younger, have a lower educational attainment, and have a lower income than those 

with stable housing16–18; all of these sociodemographic factors have been associated with 

adverse pregnancy outcomes14

Objective

Although several studies have explored the association between housing instability and 

adverse pregnancy outcomes, the results have not been synthesized. With rising national 

rates of housing instability and increasing attention being paid to social determinants of 

pregnancy-related morbidity,5,14 evaluating the impact of housing instability on the health 

of pregnant individuals is imperative. Thus, we performed a systematic review to assess the 

relationship between housing instability during pregnancy and adverse pregnancy outcomes 

and perinatal healthcare utilization.

Materials and Methods

The review protocol was prospectively registered with PROSPERO under registration 

number CRD42020219945. This study was designed in accordance with the Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses 2020 checklist.

Eligibility criteria, information sources, search strategy

A medical librarian created search strategies in collaboration with a maternal-fetal medicine 

physician for the concepts of housing instability, pregnant individuals, and adverse 

pregnancy outcomes (Appendix 1). The search strategies were launched in PubMed 

(MEDLINE) 1946–, Embase (Elsevier) 1947–, Scopus (Elsevier) 1823–, and the Cochrane 

Library (Wiley). The search strategies for the Embase, Cochrane, and Scopus databases were 

adapted from the PubMed (MEDLINE) search strategy (Appendix 1). Clinical-Trials.gov 

was also searched. All databases were searched back to their inception and no language or 

date limits were applied. Searches were completed in November 2020.

Duplicates were identified and removed in Endnote, giving a total of 2934 unique citations. 

All results were exported to Rayyan (Qatar Computing Research Institute, Doha, Qatar), 

software designed to support researchers in conducting systematic reviews, in which an 

additional 30 duplicates were identified. Two additional studies were identified by reviewing 

the references of included studies. The final set for screening included 2906 unique 

references (Figure).

Study selection

The research team developed inclusion and exclusion criteria to determine the eligibility of 

studies during the screening process (Appendix 2). The following inclusion criteria were 

applied: (1) study population of pregnant individuals at any point during pregnancy or up to 

6 weeks postpartum; (2) housing instability measured at the individual level as the exposure 

of interest; (3) outcomes focused on adverse pregnancy outcomes or perinatal healthcare 

utilization; (4) quantitative and empirical study design; (5) English language; and (6) study 

population located in the United States. Adverse pregnancy outcomes included, but were 

not limited to, preterm birth, preterm labor, low birthweight, neonatal intensive care unit 
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(NICU) admission, and maternal or neonatal death. Perinatal healthcare utilization outcomes 

included, but were not limited to, quality of prenatal care, birth hospitalization length of stay, 

and postpartum readmissions. Outcomes could be reported as odds ratios (ORs), risk ratios 

(RRs), or mean differences.

For the purpose of this review, housing instability was defined as meeting 1 or more of the 

following criteria: high housing costs (>30% of monthly household income), poor housing 

quality, unstable neighborhoods, overcrowding, homelessness or lack of housing, frequent 

moves, or temporary housing programs or shelters. To focus on housing instability as an 

individual-level social determinant of health, we exclusively included studies that defined 

the exposure of housing instability at the individual level and thus excluded studies that 

evaluated housing- or neighborhood-level exposures at the population level (eg, census tract 

or neighborhood).

Study selection was performed using Rayyan. To ensure consistency, 2 authors (J.D.D. and 

K.H.) conducted a preliminary review of 100 randomly selected abstracts. After resolving 

any disagreements, the same authors reviewed all abstracts and titles for inclusion. A third 

author (L.M.Y.) settled any disagreements. Once the relevant abstracts were agreed on, 

full-text analysis of the included abstracts was performed by 2 authors (J.D.D. and K. H.), 

again with a third author (L.M.Y.) settling any disagreements.

Study characteristics

The data from studies that met the final inclusion criteria were independently abstracted 

by 2 authors and included the first author, publication year, study design, population, 

exposure, outcome, and results, and the study quality was evaluated using the Grading 

of Recommendations, Assessment, Development, and Evaluations (GRADE) framework.19 

Definitions and sources of housing instability and homelessness were extracted from all 

included articles.

Assessment of risk of bias

Two authors (J.D.D. and K.H.) separately assessed the risk of bias for each included study 

using the National Institutes of Health (NIH) Quality Assessment Tool for Observational 

Cohort and Cross-Sectional Studies.20 This tool is specifically designed to assist reviewers 

in critically appraising the internal validity of studies. Studies were deemed “good,” “fair,” 

or “poor.” In the case when the authors disagreed on a rating, a third author (L.M.Y.) 

resolved any disagreements. A detailed list of these questions have been provided in 

Appendix 3. Poor scores required additional comments to justify the rating (Appendix 4).

Results

Study selection

A total of 2906 records were identified and screened. The screening process yielded 14 

studies that met the inclusion criteria (Figure).1,2,18,21–31 All studies were observational; the 

studies were either retrospective cohort studies (n=10, 71.4%), cross-sectional observational 

studies (n=3, 21.4%), or prospective cohort studies (n=1, 7.1%) (Table 1).
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Study characteristics

The majority (n=9, 64.3%) of studies examined homelessness during pregnancy as the 

primary exposure, whereas 5 (36.7%) examined housing instability. All studies measured 

the exposure dichotomously. Definitions of housing instability and homelessness were 

inconsistent across studies. Among the studies included, definitions of housing instability 

ranged from frequent moves, threatened eviction, inadequate housing, or being homeless 

at any point during pregnancy. Definitions of homelessness ranged from residence in 

emergency homeless shelters, sleeping on the streets, or having nowhere to sleep. More 

than half (n=8, 57.1%) of the studies relied on administrative data or medical records to 

define housing instability or homelessness, whereas 42.9% (n=6) relied on self-report (Table 

2).

There was significant heterogeneity in the adverse pregnancy outcomes evaluated. The 

most common outcomes of interest were birthweight as a continuous variable (n=6, 

42.8%), preterm birth (<37 weeks’ gestation; n=6, 42.8%), and low birthweight (<2500 

g; n=5, 35.7%). Other outcomes included preterm labor (<37 weeks’ gestation; n=3), NICU 

admission (n=3), gestational age at birth (n=1), delivery complications (n=2), and infant 

mortality (n=1). Delivery complications included preeclampsia, chorioamnionitis, placental 

abruption, hypertensive disorders of pregnancy, iron deficiency or other anemia, and other 

complications of birth affecting management of the parturient.

Health services outcomes of interest included prenatal care timing and utilization (n=5), 

90-day maternal readmission (n=2), long hospital length of stay (n=2), breastfeeding 

(n=2), 30-day maternal readmission (n=1), 1-year maternal readmission (n=1), and maternal 

emergency department (ED) utilization (n=1). Among the included studies, prenatal care 

was defined heterogeneously with outcomes defined variably as presence of prenatal care, 

prenatal care in the first trimester, adequate prenatal care, and prenatal care as early as 

intended.

Study quality and risk of bias

Most of the studies had a low (n=8, 57.1%) or very low (n=5, 35.7%) GRADE score, 

whereas 1 study was rated as moderate (Table 1). All studies exhibited fair or poor internal 

validity. The low-quality designation was primarily driven by nonblinding during outcomes 

assessment, unreliable measures of housing stability and homelessness via medical records 

or administrative records, and concerns for recall and selection bias. An additional limitation 

of the cross-sectional studies was the measurement of housing instability or homelessness 

at the same time as the outcome (Table 3). Few prospective studies exist. Justifications for 

poor quality ratings are provided in Appendix 4. Most studies included individual race, 

age, mental health history, or substance use as covariates in adjusted logistic regression 

models.1,2,18,21,23–25,28,29,31

Synthesis of results

Homelessness was associated with a reduction in birthweight (−56 g; 95% confidence 

interval [CI] −97.8 to −13.7; −48 g; P<.001; 3242 g vs 3311 g; P<.001; 3028 g vs 3156 

g; P<.05).23,24,27,29 In all but 1 study (adjusted OR [aOR] 1.24; 95% CI, 0.98–1.56),1 
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housing instability or homelessness was associated with increased odds of and risk for low 

birthweight (aOR, 1.26; 95% CI, 1.04–1.53; aRR, 2.18; P<.01).22,27 Housing instability or 

homelessness was consistently associated with increased odds of preterm birth in multiple 

studies with increased adjusted odds ranging from 20% to 43%.1,22,28,31 One study found 

no association, but this study had a limited sample size, with <20 individuals in each group 

who experienced preterm birth, was rated as very low using the GRADE approach and 

had poor internal validity.30 One study found that severe housing instability was associated 

with a 73% greater odds of low birth-weight and/or preterm birth (aOR, 1.73; 95% CI, 

1.28–2.32).25

Housing instability or homelessness was associated with increased odds of preterm labor 

(aOR, 1.4; 95% CI, 1.2–1.6; homeless as reference group: aOR, 0.73; 95% CI, 0.68–

0.79),24,28 and NICU admission (14.8% vs 12.6%; P<.0001; outcome: no NICU admission 

aOR, 0.80;95% CI, 0.7–0.8).2,22,25 Among pregnant individuals with Medicaid coverage 

in Massachusetts homelessness was associated with multiple delivery complications, such 

as hypertensive disorders of pregnancy (aOR, 1.5; 95% CI, 1.3–1.6) iron deficiency and 

other anemia (aOR, 1.3; 95% CI, 1.2–1.4), antepartum hemorrhage (aOR, 1.9; 95% CI, 

1.7–2.0), “early or threatened” labor (aOR, 1.9; 95% CI, 1.8–2.1) and other complications 

of birth affecting management of mother (aOR, 2.6; 95% CI, 2.4–2.8) when compared 

with individuals not experiencing homelessness.18 Among a cohort of singleton births in 

California, there was no reported association between housing instability or homelessness 

and pre-eclampsia, chorioamnionitis, placental abruption, infant mortality, or gestational 

age.28 Most of these studies examining pregnancy outcomes measured homelessness as the 

exposure.

Individuals who are not homeless were more likely to have a prenatal visit during their 

first trimester (aOR, 2.0; 95% CI, 1.2–1.6)2 and reported that they started prenatal care as 

early as intended (aOR, 1.76; 95% CI, 1.63–1.90) when compared with individuals who 

are homeless.24 Among individuals in New York City, homelessness was associated with a 

4.12-fold greater risk (no CI reported) of receiving no prenatal care when compared with all 

other residents.27 Housing instability and homelessness were associated with increased odds 

of maternal readmission within 90 days (aOR, 2.7; 95% CI, 2.2–3.4).28 Individuals who are 

homeless were less likely to breastfeed their infant (homeless as reference group; aOR, 1.4; 

95% CI, 1.2–1.6) and less likely to exclusively breastfeed (77.4% vs 80.8%; P<.0001) than 

individuals who are not homeless.22 Among individuals in California, housing instability 

was associated with a long hospital length of stay (aOR, 1.6; 95% CI, 1.4–1.8) postpartum 

ED utilization within 90 days (aOR 2.4; 95% CI, 2.1–2.8) and 1 year (aOR, 2.7; 95% CI, 

2.4–3.0), and maternal readmission within 1 year (aOR, 2.6; 95% CI, 2.2–3.0).28

Comment

Principal findings

We aimed to analyze the current literature examining the association between housing 

instability during pregnancy and adverse pregnancy outcomes. Most of the studies showed 

a relationship between homelessness or housing instability and low birthweight or preterm 

birth. Housing instability or homelessness was in addition associated with other adverse 
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pregnancy outcomes, such as increased odds of NICU admission and delivery complications, 

and differential healthcare utilization such as poor prenatal care and increased odds 

of postpartum readmission. However the studies had highly variable definitions for 

homelessness, examined homelessness almost exclusively with less focus on housing 

instability, and were largely rated as being of low quality and having fair or poor scores for 

risk of bias, in large part because of the challenges associated with prospectively studying 

this issue. Thus, the limitations of existing data suggest that the findings of individual 

studies should be interpreted with caution and present a call to action to encourage future 

studies on this topic.

Comparison of existing literature

Nearly two-thirds of the studies examined homelessness as the primary exposure, which 

is the most extreme form of housing instability,32 whereas only a few specifically 

examined other forms of housing instability. Before reaching the extreme circumstance of 

homelessness, many individuals will have experienced some alternative form of housing 

instability, such as difficulties with paying rent or staying with relatives, which likely 

contributes to future homelessness.33 Thus, identifying and examining the associated health 

outcomes of the full spectrum of housing instability may be crucial for the design of 

screening methods or interventions targeted at reducing the rates of homelessness and 

its health sequelae. However it is important to note that the experience of individuals 

who are experiencing homelessness during pregnancy is likely different from those with 

less severe forms of housing instability, but, further work is warranted to examine these 

differences. Furthermore, all studies included in this systematic review classified housing 

instability or homelessness as a dichotomous exposure. However, the concept of housing 

instability accounts for a wide range of issues related to housing, such as high housing 

costs, overcrowding, frequent moves, or homelessness—many of which were not included in 

these studies.10,11 Classifying the exposure as a dichotomous variable fails to account for the 

heterogeneity of housing instability as a social determinant of health and how the exposure 

changes over time. For instance, individuals may alternate between housing instability states 

throughout pregnancy. Examining housing instability as a spectrum and categorizing it based 

on severity warrants further investigation.

Furthermore, we identified significant heterogeneity in the definitions of housing instability 

and homelessness. Nevertheless, this limitation of the current literature is likely a reflection 

of the lack of a comprehensive and cohesive standardized definition for housing instability. 

In fact, housing instability is a key issue in the Economic Stability domain of the Healthy 

People 2020 Social Determinants of Health’s national objectives to improve health and 

wellbeing in the United States,32 despite it having no standardized definition. This notably 

differs from other widely recognized social determinants of health, such as food insecurity, 

poverty, or health literacy, which all have national definitions consistently used in policy, 

research, and clinical settings. Therefore, it is likely that the methodology of defining 

housing instability in the included studies underreported the true prevalence of housing 

instability in these populations.
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In addition, homelessness and housing instability were either documented via self-report, 

which is subject to recall and reporting bias, or in electronic medical records (EMRs). 

Multiple studies noted the limitation of using EMRs, because housing status was likely 

only documented for the most extreme cases, thus further suggesting an underreport of 

pregnant individuals who are experiencing housing instability. Indeed, providers in other 

fields have reported not incorporating patient housing status in routine assessments and 

having it subsequently documented in EMRs.34

Homelessness was associated with a reduction in birthweight among 4 cohorts and increased 

odds of preterm birth among 4 different cohorts. The data also suggested a relationship 

between housing instability and delivery complications, such as hypertensive disorders of 

pregnancy, anemia, and hemorrhage, however, these outcomes were only examined for a 

single cohort. Among the studies that analyzed perinatal healthcare utilization, housing 

instability was associated with poor prenatal care, long birth hospitalization length of 

stay, increased postpartum readmission rates, and postpartum ED utilization. Nonetheless, 

these results should be interpreted with caution because most of the outcomes were only 

reported in a small number of studies or were limited to a single population. In addition, 

most of these studies included focused on infant-related health outcomes, such as preterm 

birth and low birthweight, despite the rise in maternal morbidity and mortality in the 

United States.35 Our systematic review highlights a need for research on housing instability 

and homelessness to additionally focus on maternal outcomes, such as severe maternal 

morbidity, pregnancy or delivery complications, and obstetric healthcare utilization.

The American College of Obstetricians and Gynecologists released a Committee Opinion on 

the importance of screening for social determinants of health in reproductive healthcare.14 

To optimize health outcomes and reduce health inequities, healthcare providers are 

recommended to inquire about and document social determinants of health; access to stable 

housing is 1 of these determinants.14 The association between housing instability and poor 

health outcomes is clear, and our systematic review bolsters the existing state of knowledge 

by providing evidence that housing may be a particularly important social determinant 

of pregnancy-related health. Thus, recognizing and screening for housing instability 

during prenatal visits is important for providers to understand their patient’s current 

situation. Nevertheless, screening for a social determinant of health is challenging without 

a standardized definition, universal measure, and acceptable and effective intervention. 

Previous research has suggested that the integration of a 2-question screening measure of 

housing instability into EMRs increased provider attention and documentation,34 however, 

further research is required to examine this implementation in a prenatal setting, especially 

because clinicians may have limited ability to intervene when housing instability is 

identified.

Finally, social determinants of health may be difficult to individually evaluate because of 

the interconnected nature of social factors. For instance, housing instability, food insecurity, 

and access to healthcare are likely intertwined, making it difficult to isolate the effects of 

one social factor on overall individual health. As research on the social determinants of 

perinatal health becomes more prominent, it is important to consider the best way to address 
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the intersection of social factors with regards to adverse health outcomes and healthcare 

utilization.

Strengths and limitations

This systematic review examined the available literature on housing instability during 

pregnancy. Our search strategy was comprehensive and was tested via a preliminary title 

and abstract screen to ensure that the authors were evaluating articles similarly. The search 

strategy was implemented across multiple databases and did not exclude any date ranges. To 

reduce selection bias, 2 reviewers separately screen articles and full texts, extracted data, and 

rated the final cohort of articles using GRADE and the NIH Quality Assessment Tool.

Nevertheless, our systematic review has limitations. First, as with any systematic review, 

articles with related but atypical search terms may be missed, although we aimed to 

limit this by adopting a comprehensive search strategy with a medical librarian and a 

maternal-fetal medicine physician. Furthermore, because of the limitations of housing 

instability as a social determinant of health, we were limited by the lack of a standardized 

definition for housing instability. To combat this, we were as inclusive as possible with 

regards to the variable definitions with a focus on the individual level rather than the 

neighborhood. Similarly, we were limited by the heterogeneity in adverse pregnancy and 

perinatal healthcare utilization outcomes included in the studies; for instance, only 42.8% 

of the included studies reported on preterm birth. Nevertheless, to capture as much perinatal 

data on housing instability as possible, we sought to include a wide range of outcomes 

related to adverse pregnancy and health utilization variables. In addition, because of our a 

priori goal of examining individual-level housing as a determinant of health, we were unable 

to extrapolate whether community-level determinants that are related to housing have similar 

associations with perinatal health. For example, regional differences in social services, 

climate, or other environmental effects may influence the effect that housing instability has 

on health. The studies that were included defined housing instability at different time points 

throughout pregnancy and the postpartum period, and therefore we are unable to determine 

an association between timing of the exposure and adverse pregnancy outcomes. However, 

it is unlikely that the housing situation of individuals experiencing some form of housing 

instability at one time point during pregnancy will dramatically change in a period of 1 

year. Finally, the existing state of literature on this topic, with heterogeneous exposures and 

outcomes, precludes a meta-analysis from being conducted.

Most of the studies included in this systematic review received low quality metrics because 

of the necessity for observational investigation for this topic. Most of the studies utilized 

EMRs, self-reports, or administrative databases, which are subject to underreporting and 

recall bias, as mentioned above. Similarly, EMRs do not capture individuals who are 

experiencing homelessness or housing instability who do not interact with the healthcare 

system, which introduces reporting bias. However, the exclusion of these individuals would 

bias the findings toward the null. Nevertheless, these limitations of the included studies 

further limit the generalizability of our systematic review.
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Conclusions and implications

To collect more robust data on the prevalence of housing instability during pregnancy and 

its association with adverse pregnancy outcomes or perinatal healthcare utilization, multiple 

areas must be addressed. First, a standardized definition of housing instability must exist. 

Our results must be interpreted with caution because of the heterogeneity of definitions of 

housing instability. Second, an evidence-based measure of housing instability incorporating 

the heterogeneity of the exposure is warranted to accurately identify the prevalence of 

housing instability among pregnant people. Third, with rising rates of housing instability 

because of the financial impact of COVID-19,4,5 research that is specifically focused on 

defining, measuring, and prospectively documenting housing instability during pregnancy is 

imperative to better understand this social determinant of perinatal health. These steps are 

crucial to improve future research and subsequent policy efforts regarding housing status as 

a social determinant of perinatal health.

This systematic review identified consistent evidence of the relationship between housing 

instability and adverse pregnancy outcomes. However, our review demonstrated a lack of 

research on the full spectrum of housing instability and limited research on the breadth 

and depth of maternal outcomes. In addition, housing instability and homelessness were 

heterogeneously defined. The evaluation and development of a standardized definition and 

measurement of housing instability that could be used in further investigation of perinatal 

health is essential.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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AJOG MFM at a Glance

Why was this study conducted?

Housing status is a key social determinant of health and has been exacerbated by the 

COVID-19 pandemic. However, housing instability during pregnancy is an understudied 

social determinant of perinatal health.

Key findings

Significant heterogeneity in the definitions of housing instability limits the interpretations 

of the current literature on housing instability during pregnancy. Housing instability 

during pregnancy was significantly associated with adverse perinatal outcomes, such 

as preterm birth, low birthweight neonates, neonatal intensive care unit admission, and 

delivery complications.

What does this add to what is known?

The evaluation and development of a standardized definition and measurement of 

housing instability among pregnant individuals is warranted to conduct and assess future 

interventions targeted to housing instability during pregnancy.
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FIGURE. PRISMA flow diagram
The asterisk represents that exclusions are not mutually exclusive.

PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.
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