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Background: Sheltered homeless families suffer from deleterious living conditions such as housing instability (i.e., moving from one shelter to another) that could be an additional barrier to healthcare utilization. Few studies have specifically examined perinatal health in homeless mothers and their utilization of prenatal healthcare. This study aimed to identify social determinants such as living conditions (i.e., housing instability) associated with inadequate prenatal care utilization (PCU) in sheltered homeless mothers in the Greater Paris area in France.

Methods: The homeless children and families cross-sectional survey [ENFAMS: (Enfants et familles sans logement)] was performed on a random representative sample of homeless families living in shelters in the greater Paris area in 2013. Following French guidelines, PCU was deemed inadequate if one or more of the following criteria was met: attending fewer than 50% of recommended prenatal visits, PCU initiation after the first trimester of pregnancy, and fewer than three ultrasounds during the entire pregnancy. Families were interviewed in 17 languages by trained peer interviewers in face-to-face interviews. Structural equation modeling was used to identify factors associated with inadequate PCU and to estimate correlations between them.

Results: This study analyzed data on 121 homeless sheltered mothers who had at least one child less than one year old. They were socially disadvantaged and most were born outside France. One in five (19.3%) had inadequate PCU. Associated factors were socio-demographic characteristics (young age, primiparous), health status (dissatisfaction with self-perceived general health), and living conditions (housing instability in the second and third trimesters).

Conclusion: It is essential to reduce housing instability to help sheltered mothers to benefit from social, territorial and medical support and healthcare utilization. Housing stability for pregnant sheltered homeless mothers should be a priority to ensure better PCU and guarantee the newborn's health as much as possible.

KEYWORDS
inadequate prenatal care utilization, homeless, social determinants, inequalities, housing instability


Introduction

The profile of homeless people in Europe has been changing for several decades, with an increase in the numbers and proportions of migrants and families with young children (1). According to a homeless survey conducted in 2012, 140,000 people were homeless in metropolitan France (2). Of these, two-thirds were adults, and half lived in the Greater Paris area, representing a 50% increase since 2001 (2). Between 1995 and 2018, the proportion of families with children among the homeless in France increased from 8% to 25% (2–4). For the past 20 years, health services in France have focused principally on providing support for the male homeless population (2). Meeting the specific needs of the female homeless population requires tailor-made services, particularly for pregnant women during the prenatal period. According to the Solidarity Paris Mothers (SOLIPAM) network, the number of requests for accommodation for homeless pregnant women has increased every year since 2010, and almost tripled between 2011 and 2018, from 488 to 1373 (4).

Homeless women have poor obstetrical health indicators (5) and suffer from an accumulation of various social insecurities during the perinatal period that exposes them to extreme vulnerability, such as food insecurity or housing instabilities (frequent move from one shelter to another) that implies physical and psychological issues. Homeless mothers face a high level of perinatal mortality (6, 7) and morbidity, but also inadequate prenatal care utilization (PCU) (5, 6, 8). Homeless mother needs adequate prenatal utilization to prevent perinatal burdens, as most of them are concerned by low birth weight or preterm birth (5, 7, 9). According to a 2015 US study, pregnant homeless women with housing instability were 1.43 times more likely to deliver a low birth weight child than settled women, and 1.24 times more likely to deliver a preterm child (9). Pregnant homeless women with housing instability also have a higher neonatal mortality rate than the general population (5, 9, 10). In France, only one study has investigated living conditions in homeless sheltered families relating to their health's status. This study highlights their housing instability with more frequent moves over the first year of homelessness (11).

Homeless women also face barriers to their utilization of healthcare, including violence, discrimination (12), and situations where this utilization competes with their primary needs (9). They also have difficulty accessing contraception and gynecological care (12, 13). They are less likely to be screened for gynecological cancers and sexually transmitted infections (12, 13) and face barriers to negotiating condom use with their partners (13). They are twice as likely to have an undesired pregnancy as settled women (8, 14).

Prenatal care anticipates, prevents, and ensures mother and child health (15). It limits obstetric complications during delivery (15, 16). Disparities in PCU can be seen in high-income countries, for example, between native-born and immigrant women (17, 18) and between women living in poverty and those who are not (19). Social factors could explain it, such as young age, low education level, country of origin, undesired pregnancy (12, 20–22), low socioeconomic status (12, 19, 23), as well as financial, organizational and transportation difficulties in accessing care (12, 20).

Studies investigating social determinants associated with inadequate PCU in socially disadvantaged populations have mainly focused on the factors mentioned above. However, some factors remain understudied, such as housing instability, which is a known stressor in this population in high-income countries (1, 2, 11, 24). The present study aimed to identify social factors associated with inadequate PCU in sheltered homeless mothers in the Greater Paris area in France, particularly deleterious living conditions, such as housing instability.



Methods


Survey design and study population

The homeless children and families cross-sectional survey (ENFAMS) was the first epidemiological study in France of sheltered homeless families (11). This survey was conducted in 2013, included a representative sample of families living in the Greater Paris area and was implemented by the “Observatoire du SAMUSOCIAL.” Eligibility criteria were being a parent aged >18 years, who had at least one child under 13 years, was sheltered in the Paris area in a social hotel, emergency center, asylum seekers' center, or long-term rehabilitation center, was able to speak one of the 17 languages covered in the study, and provided informed consent to participate. The sampling design included three levels of random sampling: shelters, families, and one child from every family (11). The present study included all sheltered homeless women in ENFAMS with a child under 1 year of age who had started prenatal care in France.



Data collection

A standardized face-to-face questionnaire was administered to parents by a bilingual interviewer (French and the respondent's language).

The questionnaire collected demographic and socioeconomic data, as well as data on housing history since the first episode of homelessness, migration trajectory, social relationships and social support, food insecurity [assessed using the Household Food Security Survey (HFSSM) (25)], health perceptions and self-reported health using the Health Perceptions Questionnaire (26) from the Health, inequality and social disruption cohort study (SIRS : Santé, inégalités et ruptures sociales) (27), mental health [assessed using the World Health Organization's CIDI-S (28) to measure depressive symptoms and the MINI-S (29) to assess post-traumatic stress disorder (PTSD)], and lastly, healthcare utilization (type and locations of health services visited). The perinatal care indicators studied were those from the 2010 National Perinatal Survey (30).

To assess food insecurity and PTSD, we used standardized questionnaires in the following way:

- The HFSSM questionnaire includes ten questions. Two scores equaling the total number of affirmative responses to the questions were calculated at household level. The household score was divided into four categories defined by the usual thresholds: food security (score: 0–2), food insecurity without hunger (3–7), food insecurity with moderate hunger (8–12) and food insecurity with severe hunger (13–18, 31).

- The MINI-S questionnaires include nine questions. If the participant answers “no” to the first two questions, the scale does not show PTSD. If “yes” to the first two questions AND a total of three “yes” to the following questions, or “yes” to one of the first two questions AND a total of four “yes” for the following questions, then the scale detects PTSD (29).



Prenatal care utilization

PCU was defined based on the French National Authority for Health's (HAS) recommendations (32), explicitly initiating prenatal care in the first trimester of pregnancy, followed by monthly prenatal consultation and three ultrasounds (in each trimester of pregnancy) (32). PCU was deemed inadequate if one or more of the following was true: fewer than 50% of recommended prenatal visits (i.e., for a full-term pregnancy, inadequate PCU included fewer than three prenatal visits or, for a 7-month premature pregnancy, fewer than two consultations), PCU initiation after the first trimester of pregnancy, and fewer than three ultrasounds during the entire pregnancy (32).



Factors associated with inadequate PCU

The conceptual model, illustrated in Figure 1, highlights the relationships identified a priori. In order to test the relevance of applying this conceptual model to our study, we used Structural Equation Modeling (SEM) to analyse complex relationships between variables of several domains (33). SEM simultaneously estimates several regression models reflecting all the hypotheses of a conceptual model represented on a graph where observed and unobserved latent variables are distinguished. A latent variable is an unobserved variable representing a concept expressed through a set of observed variables called indicators. Latent variables represent the covariance of these indicators.


[image: Figure 1]
FIGURE 1
 Conceptual model of inadequate PCU of homeless mothers. ENFAMS cross-sectional survey, Greater Paris area, 2013.



Conceptual model

To develop the conceptual model, we have proceeded in two steps. First, we used “Behavior Model For Health Service Use” (34) adapted by Vuillermoz et al. conceptual model to consider the determinants of unmet healthcare needs in homeless people in the ENFAMS survey (35). The “Behavioral Model for Health Service Use” conceptual model was developed in 1968 by Andersen et al. (34). It defines factors which predispose a person to use health services (“predisposing factors”), factors favoring (or limiting) their utilization (“enabling factors”) and the individual's care needs (“need factors”) (34). Second, we have included the determinants of prenatal care in socially disadvantaged mother identified in the literature.

Indeed previous studies in socially-disadvantaged women identified several factors associated with inadequate PCU, including young age (8), a low level of education (17, 18), and not understanding, reading or speaking the host country language (36). Migration trajectory has also been reported as a factor for inadequate PCU (18, 20), specifically regarding birthplace and recent immigration (20). Furthermore, a lack of financial resources combined with the absence of health insurance (37), spatial difficulties accessing care (38), and competing primary needs (39) which limit the time available to take an interest in one's pregnancy, and therefore in PCU, have also been identified.

Healthcare needs depend on medical and psychological history such as PTSD (40) or experiencing violence. Other factors not specific to PCU but to primary healthcare utilization should also be considered, such as underestimated self-perceived health status (41), fear of discrimination (35), and lack of experience with the healthcare system.

All these factors represented our initial hypotheses for the model to be tested, except spatial difficulties of access to care, as we considered housing instability during pregnancy a more relevant geographical accessibility factor for homeless women.



Construction of the conceptual model

We identified 17 indicators (observed variables from the questionnaire), seven latent variables and three observed variables that did not indicate a latent variable (Figure 1).

We included three observed variables that did not indicate a latent variable in the model: housing instability during the second and third trimesters of pregnancy (i.e., moving home at least once between the fourth month of pregnancy and childbirth) (Yes/No), age at the beginning of pregnancy (continuous variable), and general healthcare insurance (i.e., standard not complementary health coverage) (Yes/No). Table 1 explains how the latent variable has been constructed with the 17 indicators.


TABLE 1 Latent variables construction.
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Statistical analysis

A descriptive analysis of all participant characteristics was performed. All proportions were inversely weighted to each participant's inclusion probability following the sampling design (11). We compared the sample with complete data against the sample containing missing data.

To study factors associated with inadequate PCU, we used SEM. First, we analyzed each latent variable's weighted covariance matrix of indicators with the Pearson correlation coefficient. All variables with a coefficient lower than 0.30 were excluded (42).

Second, we ensured the unidimensionality of each latent variable using a scree plot (42). Third, we performed confirmatory factor analysis (CFA) to estimate relationships between indicators from each latent variable (42). More specifically, CFA allowed us to evaluate the share of variance explained by each indicator within their latent variable. We also checked the goodness of fit of the model. Depending on their level of theoretical relevance, non-significant indicators at 5% were either excluded from the latent variable or reintegrated into the model as observed variables not indicative of a latent variable.

Finally, we studied the structural model comprising latent variables and observed variables that were not indicative of latent variables. We checked for model identifiability. For an SEM model to be identified, the number of observations must be greater than the number of parameters to be estimated. The latter corresponds to the number of elements constituting the variance/covariance matrix of the indicators, or p (p + 1) /2, where p is the number of indicators. Our final model identified 11 indicators, or a minimum of 66 (11*12/2) observations required. As we had 121 observations, we were able to test the model. This was done using the Weighted Least Squares with Mean and Variance adjustment (WLSMV) estimator, which is used when models include binary or ordinal variables (43, 44). All factor loadings were weighted according to the inverse of the inclusion probability of each participant. The significance level was set at 5%.

We checked the goodness of fit of the model using the comparative fit index (CFI > 0.90) and the mean quadratic approximation error (RMSEA < 0.08) (33). All analyses were conducted using R software version 3.2.1 with the “lavaan.survey” function.




Results


Description of the study population

ENFAMS study was performed from January to May 2013. Among the 801 participants from homeless families included in ENFAMS, 121 mothers met the present study's eligibility criteria, of whom 95 had complete data (Figure 2). All included participants have missing data on one or two random variables.


[image: Figure 2]
FIGURE 2
 Flowchart of PCU ENFAMS cross-sectional study, Greater Paris area, 2013.




Participant characteristics

Participants' characteristics are presented in Table 2. Participants were 29.7 years old on average. One-third were single. Three-quarters had at least secondary level education, and half had difficulty understanding, reading, or speaking French. The mean monthly household income was 282.40 €/Consummation Unit.1 Nine in ten women were born outside France, and 8 % had immigrated less than 6 months before the beginning of their pregnancy. Half declared moderate or severe food insecurity. One in five presented PTSD in the previous 12 months, and 14 % had been sexually abused. Half had been homeless before their pregnancy, 39% during pregnancy, and 10% after delivery. More than two-thirds had housing instability in 2nd and 3rd trimesters of pregnancy.


TABLE 2 Characteristics of sheltered homeless mothers with at least one child under 1 year old (N = 121). ENFAMS cross-sectional survey, Greater Paris area, 2013.

[image: Table 2]

The characteristics of the present study's participants did not differ from those of ENFAMS participants with missing data (details given in Supplementary Table S1).



Inadequate PCU

The inadequate PCU in our ENFAMS study sample was 19.3% (Table 3). Just over three percent (3.3%) had no PCU, while 13.5% had initiated PCU after the first trimester. Concerning the delivery term, 11.1% of participants had fewer visits than recommended. Finally, 9.6 % had fewer than three ultrasounds during their pregnancy.


TABLE 3 Description of sheltered homeless mothers' PCU (N = 121), ENFAMS cross-sectional survey, Greater Paris area, 2013.
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Validation of latent variables

The weighted correlations between the observed variables of each latent variable ranged from 0.01 to 0.52 (details given in Supplementary Table S2). The following elements were not retained for the analysis: the “education” and “history of discrimination” latent variables, the “having children under three years old” indicator from the “competing needs” latent variable, and the indicator “unsatisfied physical self-perceived health status” from the latent variable “self-perceived health status.” All scree plots checking the unidimensionality of each latent variable were satisfactory: all curves leveled off above 1, which indicated that each latent construct was indeed unidimensional (details given in Supplementary Figure S1).



Measurement models

CFA estimated four latent variables. Of these, “victimization experience,” “migration trajectory,” and “competing needs” had factor loadings between the latent variable in question and its indicators which were statistically significant at the 0.05 level. The fourth, “self-perceived health status” did not, and was therefore excluded.



Structural model

General self-perceived health status, education level, and being primiparous were included in the final SEM because of their theoretical relevance as variables not indicative of latent variables. The final SEM model (Figure 3) identified that housing instability in the 2nd and 3rd trimesters [β = 0.22, 95% CI (0.06, 0.39)], young age [β = 0.26, 95% CI (0.01, 0.54)], and poor and very poor general self-perceived health status [β = 0.22, 95% CI (0.01, 0.44)], were positively and significantly correlated with inadequate PCU. Young age was positively and significantly correlated with being primiparous [β = 0.29, 95% CI (0.02, 0.57)]. No other relationship was statistically significant. The goodness-of-fit indices of the final model were acceptable, with a CFI of 0.63 and an RSMEA of 0.08 [95% CI (0.06, 0.12)].


[image: Figure 3]
FIGURE 3
 Final SEM model of inadequate PCU in sheltered homeless mothers (N=95), ENFAMS cross-sectional survey, Greater Paris area, 2013.





Discussion

In our study, inadequate PCU in sheltered homeless mothers in the Greater Paris area was higher (19.3%) than in the general population of mothers in various high-income countries. A study conducted by the Center for Disease Control and Prevention in the United States between 1995 and 2002 estimated inadequate PCU (using the Adequacy of Prenatal Care Utilization (APNCU) index2) at 11.2% among a study population of 30 million pregnant women (23). Another study conducted in the Netherlands in 2008 found that 14.8% of the general population of pregnant women had inadequate PCU (APNCU index) (38).

However, our result was lower than that found in several other studies. For example, in the Netherlands and Spain, inadequate PCU was estimated at 23% in immigrant women (APNCU index for both countries) (17, 18). The 2017 French prospective cohort study PréCARE, which targeted women living in socioeconomically disadvantaged situations, found values of 26.9% and 34.7% (based on the HAS definition) in participants born in North and Sub-Saharan Africa, respectively (20). Another French study conducted in 2013 estimated inadequate PCU (HAS) in 25% of women living in the Ile-de-France region (which includes Greater Paris) and Seine-Saint-Denis (an area inside Greater Paris) (45).

In the 2013 ENFAMS survey, inadequate PCU was slightly higher than in the 2016 National Perinatal Survey (NPS) (19.3% vs. 17.8%). In the latter, 18.2% of all mothers had fewer visits than recommended during their pregnancy (vs. 11% in ENFAMS), 7.6% initiated care after the first trimester (vs. 13.5%), and 1% had fewer than three ultrasounds during their pregnancy (vs. 9.6%) (46). These results suggest that the primary problems of PCU utilization by sheltered homeless mothers are care initiation (i.e., first contact with a health professional) and subsequent care for complementary examinations. An ethnographic survey of mothers who participated in ENFAMS (47) highlighted several difficulties regarding PCU initiation linked to a lack of knowledge about where to go for follow-up care, including ultrasounds. This could partly explain this population's fewer ultrasounds and late PCU initiation. Another possible reason for these problems is that sheltered homeless mothers are often discriminated against and do not feel welcome in healthcare reception services. Although many of the sheltered homeless mothers in the ENFAMS study had changed accommodation several times to areas outside the Ile-de-France region, most of their visits occurred in five maternity hospitals inside the region (47).

Our results highlight that being a young mother, being primiparous, having a poor or very poor general self-perceived health status, and having housing instability in the second and third trimesters of pregnancy, were the primary factors for inadequate PCU. The finding for young mothers reflects the literature (8). As expected, inadequate PCU was even higher in primiparous young mothers. Self-perceived health status refers to one of the dimensions of healthcare utilization. Healthcare utilization integrates the need for care, the intention to consult, and using the healthcare system effectively (34). Healthcare utilization refers to people's perceptions of the need for care and their ability to obtain appropriate care services without delays or obstacles. In the ENFAMS survey, the more mothers were unsatisfied with their self-perceived health status, the more they were likely to have inadequate PCU. This highlights the difficulties of sheltered homeless mothers in overcoming barriers to achieving PCU.

The significant barrier was housing instability in the 2nd and 3rd trimester of pregnancy. Housing stability allows sheltered homeless mothers to develop territorial and social networking and support to satisfy their primary survival needs (47). Housing instability is a broader concept than homelessness (48, 49). It captures the notion of territorial networking, which is essential for access to care (knowledge of care structures, obtaining regular appointments, etc.). This territorial and social networking improves mothers in two ways (47–49). First, it helps them and their families create and maintain a supportive social environment and links it to other community services. This facilitates regular parenting support and practical help for mothers under stress and facing major barriers (48, 49). Second, territorial networking encourages self-confidence, empowerment, and the mother-to-be's physical, emotional, and psychological availability to participate in PCU. This helps strengthen the mother-child bond (47). Sheltered homeless mothers facing housing instability in the 2nd and 3rd trimesters may not have enough opportunities, before delivery, to develop a territorial and social network to satisfy all primary survival needs (44).

Sheltered homeless mothers should be provided special attention given the difficulties they face in overcoming barriers to PCU. Specifically, advocating housing stability during pregnancy is crucial, as results from other studies and data from community associations (7, 8, 14, 49, 50) highlight that housing stability helps limit medical wandering (48) and promotes “territorial networking” of pregnant women in their current living environment (47). This improves PCU, limits the risk of obstetrical complications, and fosters maternal-fetal health while limiting inequalities in PCU (19, 49).

This study has limitations. First, this study tried to maintain a temporal sequence to ensure that the dependent variables influenced inadequate PCU, not the reverse. We constructed the variable “housing instability in the second and third trimesters” of pregnancy. This variable was concomitant to PCU to capture the concept of territorial networking during pregnancy. Consequently, participants with housing instability in the second and third trimesters may have been overrepresented. Given the extremely socially disadvantaged situation in which homeless mothers live, we assume that any misclassification was non-differential between the two types of PCU (i.e., inadequate and optimal). Therefore, we may have limited the evidence of some associations. Second, we used the French recommendations to construct the indicator of inadequate PCU. This allows us to compare our results with the French studies, especially the PreCare cohort (19). It also allows us to study the initiation of inadequate prenatal care and the utilization of complementary prenatal examinations. However, the French recommendations require more than the international ones, such as the world health organization. Not all women should be aware of the eight consultations in France instead of four internationally recommended and three ultrasound exams during pregnancy. Inadequate PCU was a quantitative indicator of care consumption in this study. The quality of care, despite its importance in this context, was not considered. Third, we did not measure participants' cultural adjustment to PCU in France, while most are foreigners and have lived in countries that do not apply the same recommendations in terms of PCU. Indeed, mothers in very socially disadvantaged situations need a good understanding of current PCU recommendations and the healthcare system to adjust themselves culturally regarding survival needs. Otherwise, they could stop or delay healthcare utilization, especially for immigrants who must also overcome cultural and identity barriers (46). Finally, restricting study selection to mothers of children under 1 year old limited the sample size, which resulted in a significant loss of power in the statistical analysis and may have limited the evidence of some associations.

The strengths of this study lie in its unique data. First, using a robust survey design, the ENFAMS survey targeted a seldom-studied population. It provided an overview of the health status of homeless families with children living in the Great Paris area in 2013. Second, the survey methodology generated a high participation rate and good representativeness of the homeless population. Third, the large panel of comprehensive data collected improved our understanding of the characteristics of the study population. Moreover, this first exploration of the social determinants of PCU by sheltered homeless pregnant women in France was conducted in 17 languages. Finally, we have used an integrative conceptual model adapted to the unmet needs care and prenatal care determinants. Our results fit the conceptual model and were similar to previous studies: we identify age and primiparity as determinants of inadequate PCU. We also identify that poor perceived health status is a determinant of PCU. Housing instability was the significant structural barrier found here, as in other studies on healthcare utilization among socially disadvantaged populations.

Although ENFAMS was conducted in 2013, the situation of homeless families in France has not changed and is even getting worse. According to field-based reports, the number of homeless families in 2021 in the greater Paris area was approximately 1,000 each night, as opposed to 100 in 2013. Moreover, the waiting time between the first request for accommodation and access significantly increased between 2013 and 2021 and can often be very long. The study population here is sheltered homeless women in hotels or emergency shelters. These accommodations are granted for a given time, from one night to a few weeks. For long-term accommodation, people need to have access to social housing. We recommended that as soon as a sheltered homeless woman declares her pregnancy, she should be sheltered in the same shelter throughout her pregnancy (R1). Moreover, adequate accommodation for the mother and child (i.e., with kitchen facilities, close to essential services, ...) should be arranged in social housing with personalized support like supportive collaborative practices by social and health workers as soon as possible during pregnancy (R2). This can be compared to the housing first intervention in the field of mental health.

To improve personalized support for sheltered homeless mothers (R2), we need to implement early intervention adapted to their needs in prenatal care or promote better conditions for their realization (R3). For example, we detail some early interventions in prenatal care below. The early prenatal visit (EPP) during the fourth month of pregnancy objectifies the mother and the couple's family, socioeconomic and mental health problems to organize more personalized support (R3.1). However, efforts should continue to ensure that it is achieved for all pregnant women [according to the 2016 NPS, only 28.5 % of mothers had an EPP in 2016 (46)] and promote the conditions for its realization. These conditions could be (i) informing all pregnant women at the beginning of their prenatal care utilization and in migrant social network, (ii) maintaining financial access to EPP and access its realization with human resources (midwives) necessary to carry out in hospitals, (iii) organize the procedures for alerting and bringing social and health worker together (psychosocial medical staff, multidisciplinary consultation meeting, perinatal network) to provide a solution before birth, (iv) valuing collaborative practices through financial incentives or time to ensure social and health worker's participation. Furthermore, social and health workers in the perinatal field must benefit from training on the characteristics of socially disadvantaged populations to better understand this population and identify situations at risk of an interruption in care throughout the pregnancy (R3.2). Personalized support must be reinforced and focused on implementing by developing multi-professional supportive collaborative practices like the SOLIPAM network, regional perinatal network, or psychosocial medical staff (R3.3). A one-stop social and health center, close to where homeless mothers live, maybe one way to overcome the obstacles to PCU that they encounter (R3.4). All these interventions must be perennially supported, politically and financially, by health institutions in order to be effective.



Conclusion

The results of the present study underline the importance of promoting housing stability for homeless pregnant mothers, especially during PCU. It is essential to develop territorial networking to help this population build a social, professional or medical network, acquire knowledge to maintain good health status, and have the capacity, motivation, and opportunity to regain power over their lives. Housing stability for pregnant homeless mothers should be a priority to ensure better PCU and guarantee the newborn's health as much as possible.
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Footnotes

1 According to the French National Institute for Statistics and Economic Studies (INSEE), to compare the living standards of households of different size or composition, income is divided by the number of consumption units (CU). These are usually calculated as follows:

• 1 CU for the first adult in the household,

• 0.5 CU for the other persons aged s 14 years of age or older,

• 0.3 CU for children under 14 years of age.

2 The APNCU index is based on the ratio of observed to expected number of prenatal visits. The expected number of visits is based on the American College of Obstetricians and Gynecologists (ACOG) recommendations. The index also considers the month of initiation of PCU.
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Age at the beginning of pregnancy (in years)** 121 297 (275,31.9)
Education level

- Never attended school 16 120 (3.9,20.0)
- Primary 10 87 (32,14.2)
- Secondary 61 56.6 (38.7,74.2)
- Higher 21 227 (3.9,41.4)
Difficult to understand, read, or speak French 59 557 (41.0,69.7)
Professional status

- Employed 7 134 (0.0,28.3)
- Unemployed 34 308 (18.8,42.8)
- Inactive 71 55.8 (40.0,71.6)
Monthly income per consumption unit (CU) (in euros/CU)** 121 2824 (189.7,375.1)
Health insurance

- No 12 10.0 (3.6,16.4)
- AME?* 40 33.4 (19.6,47.3)
- CMU? 55 482 (30.5,65.9)
- General social security 5 8.3 (2.6, 14.1)
Time of the first episode of homelessness

- More than a year before pregnancy 24 34.0 (15.4,52.6)
- Less than a year before pregnancy 24 169 (8.3,25.4)
- In the Ist trimester of pregnancy 2 148 (4.6,24.9)
- In the 2nd trimester of pregnancy 16 85 (32,13.9)
- In the 3rd trimester of pregnancy 17 154 (7.2,23.6)
- After delivery 9 104 (4.2,16.6)
Housing instability in the 2nd and 3rd trimesters of pregnancy**** 94 71.0 (54.5,88.6)
Mother's birthplace

- France 15 85 (39,13.1)
- Outside of France 106 915 (86.9,96.1)
Administrative status

- Not regularized 40 353 (217,48.9)
- Regularized 57 53.2 (38.0, 68.4)
- French citizen 15 115 (6.1,16.8)
Length of immigration before the beginning of pregnancy

- <6 months 43 85 (39,13.5)
- >6months 57 68.8 (567, 80.8)
- French citizen 15 227 (12.5,329)
Two or more children under 3 years of age living with mother 19 264 (13.8,39.1)
Food insecurity

- Low 52 518 (34.5,69.1)
- Moderate or severe 53 482 (309, 65.5)
Single mother 52 334 (19.8,47.1)
PTSD in the previous 12 months 2 18.8 (74,30.2)
Sexually abused 20 143 (4.6,24.0)
Refused for CMU® and/or AME® 29 1.7 (4.2,19.2)
Unsatisfactory care by a health practitioner 18 253 (13.2,37.4)
Self-perceived general health status

- Very poor/poor 7 6.6 (0.0, 15.4)
- Moderate 38 37.0 (19.8, 54.1)
- Good/very good 67 56.4 (41.5,68.2)
Primiparous 47 31.0 (19.5, 42.4)
No gynecological visit 35 27.6 (15.0,40.3)
Unmet healthcare needs 25 208 (10.9,30.8)
Spatial difficulties in accessing care 56 433 (10.9,50.8)

*Weighted values for qualitative variable.
**Weighted values for quantitative variable.
**+95% Confidence interval.

****Moved home at least once.

*AME, free state-based medical aids; CMU, free complementary health insurance for low-income earners.
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Inadequate PCU

Participants (N = 121)

N %* 95% CI**
Inadequate PCU*** 30 19.3 (94,29.1)
No PCU 4 33 (0.2,6.5)
PCU initiation after the 1st 22 135 (6.5,20.5)
trimester
Fewer visits than recommended 19 111 (45,17.7)
relative to their pregnancy term
Fewer than three ultrasounds 13 9.6 (2.6,16.6)
during their pregnancy

“Weighted values.
**95% confidence interval.

** If one or more of the following was true: fewer than 50% of recommended prenatal visits,
PCU initiation after the first trimester of pregnancy, and fewer than three ultrasounds during

the entire pregnancy.
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Latent variables Indicators
1. Education 1 Level of education Higher/secondary/primary/none
2 Understanding, reading or speaking the French language Yes/no
2. Migration trajectory 3 African origin* Yes/no
4 Time in France before the beginning of the pregnancy Time in France >6 months vs. <6
months
3. Competing needs 5 Number of children under 3 years of age 1-2 children vs. >2 children
6 Food insecurity Mild/moderate vs. severe
7 Single mother Yes/no
4. History of victimization 8 Symptoms of PTSD over the previous 12 months Yes/no
9 Lifetime sexual abuse Yes/no
5. Discrimination history 10 Refusal of free state-based medical aid (AME) and free Yes/no
complementary health insurance for low-income earners
(CMU)
11 Unsatisfactory care provided by a health professional* Yes/no
6. Healthcare system experience 12 History of gynecological visits Yes/no
13 Parity 0/at least one delivery
14 Unmet healthcare needs™* Yes/no
7. Self-perceived health status 15 Self-perceived psychological Very poor/poor vs. moderate vs.
good/very good
16 Self-perceived physical health state
17 Self-perceived general health state

*Yes: African origin, No: Europe, south America, Asia and French origin.

**“Have you ever been treated worse by a doctor or medical staff than other patients?” Care was unsatisfactory if the participant responded “yes”.
Having foregone at least one planned healthcare intervention in the previous 12 months.
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