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Abstract: Background: Living in socio-economically disadvantaged neighborhoods can predispose
persons to numerous health conditions. The purpose of this study was to report the general health
conditions of persons living in disadvantaged neighborhoods in Rome, Italy, a large European metropolitan city. Participants were reached through the mobile facilities of the primary care services
of the Dicastery for the Charity Services, Vatican City. Methods: People living in disadvantaged
neighborhoods were reached with mobile medical units by doctors, nurses, and paramedics. Demographic characteristics, degree of social integration, housing conditions, and history of smoking
and/or alcohol use were investigated. Unstructured interviews and general health assessments were
performed to investigate common acute and/or chronic diseases, and history of positivity to
COVID-19. Basic health parameters were measured; data were collected and analyzed. Results:
Over a 10-month period, 436 individuals aged 18–95 years were enrolled in the study. Most lived in
dormitories, whereas a few lived in unsheltered settings. Most participants (76%) were unemployed. Smoking and drinking habits were comparable to the general population. The most common pathological conditions were cardiovascular diseases in 103 subjects (23.39%), diabetes in 65
(14.9%), followed by musculoskeletal system disorders (11.7%), eye diseases (10.5%), psychiatric
conditions such as anxiety and depression (9.2%), and chronic respiratory conditions (8.7%). Conclusions: Subjects in our sample showed several pathologic conditions that may be related to their
living conditions, thus encouraging the development of more efficient and effective strategies for a
population-tailored diagnosis and treatment.
Keywords: homelessness; fragile populations; disadvantaged conditions; general health
assessment; prevention

censee MDPI, Basel, Switzerland.
This article is an open access article
distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).

1. Introduction
Since 2008, following the economic crisis, Europe has experienced an increase in the
number of impoverished citizens, especially those living in socio-economically disadvan-
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taged neighborhoods, and this has posed a significant challenge in terms of disease diagnosis, therapy, screening, and monitoring [1,2]. According to a recent definition, a neighborhood can be considered “poor” if 20% or more of its residents lack sufficient money to
live at a comfortable standard [3]; these neighborhoods are often associated with negative
labor, educational, and family outcomes [4,5].
In Italy, there is a lack of regularly updated national data on the subject; most information comes from surveys conducted by the National Institute of Statistics (ISTAT) and
by non-profit organizations, and the topic has been seldom reported in the scientific literature [6–10]. People that live in socio-economically disadvantaged neighborhoods often
have a medium-low level of education, are unemployed or have a low-status job, have
higher levels of negative life events and insecure housing tenure [11,12], and may experience chronic stressors and reduced social support [13]. Among them, fragile individuals
such as women and children are more susceptible to experiencing stress and violence,
develop behavioral problems and misconduct, and have even fewer chances to receive
proper health assistance [13,14]. In addition, living in disadvantaged neighborhoods has
shown continuity among generations; studies have shown that people living in poor
neighborhoods had higher chances of remaining in these neighborhoods for several decades [3,15,16].
It is known that living in socio-economically disadvantaged neighborhoods can predispose one to numerous health conditions such as respiratory and cardiovascular diseases/infections, diabetes, and hypertension [13,17,18]. Furthermore, environmental conditions can induce a constant state of psychological and social discomfort; indeed, pathologies such as anxiety, depression, psychiatric disorders, alcoholism, substance abuse, and
smoking addiction are not unusual [19]. Most of these conditions often have abrupt onsets, require long hospital stays, and increase the mortality rate compared to the general
population [20–23].
During the coronavirus disease 2019 (COVID-19) pandemic, the discrimination and
health inequalities peculiar to this segment of the society worsened, with additional barriers to accessing primary and specialist care and delays in diagnosis and treatment [24–
26].
The purpose of this study was to evaluate the general health conditions of persons
living in socio-economically disadvantaged neighborhoods in Rome, Italy reached
through the mobile facilities of the primary care services of the Dicastery for the Charity
Services, Vatican City.
2. Materials and Methods
The study was performed between 14 March 2021 and 5 December 2021 using data
gathered by the mobile facilities of the Dicastery for the Charity Services of the Vatican
City, Holy See. The facilities include an advanced mobile medical unit and an ambulance
that were used to reach vulnerable populations in socio-economically disadvantaged
neighborhoods of the city of Rome, Italy. Participants were recruited on-site through local
churches, activities, non-profit organizations, and word of mouth. Oral informed consent
was obtained from all subjects included in the study. The study was conducted in accordance with the principles of the Declaration of Helsinki.
Demographic characteristics, including sex, age, and country of origin were recorded. In addition, the degree of social integration (presence or lack of occupation and
type of occupation), the housing conditions (availability of a house and type of housing),
access to primary care (availability of a family doctor), and history of smoking and/or
alcohol use were investigated.
With the help of general practitioners and specialized doctors that supported the patients in reading and responding to the proposed questions, unstructured interviews in
the form of a questionnaire were performed to investigate common acute and/or chronic
diseases, and history of positivity to COVID-19. The questionnaire was composed of 15
questions; 14 were in the form of: “Do you suffer from …” specifically investigating the
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following conditions: hypertension, diabetes, respiratory, musculoskeletal, dermatological, neurological, gastrointestinal, ophthalmological, psychiatric disorders, thyroid, prostate, liver, dental problems, and cancer. The last question investigated a previous COVID19 infection. Responses to the above questions were gathered through “Yes” or “No” answers.
In addition, a general health assessment was performed, and the following health
parameters were measured: body temperature, weight, height, body mass index (BMI),
blood pressure, beats per minute (BPM), oxygen saturation, and blood sugar levels. If necessary, based on health evaluation and clinical history, patients were referred to specific
services of a tertiary care hospital within the Italian national public health system for further diagnostic exams or treatments.
Collected data were entered in an electronic database (Microsoft Excel, Microsoft
Corp., Redmond, WA USA).
3. Results
3.1. Demographic Characteristics
Over a 10-month period, 436 individuals were enrolled in the study. An amount of
235 were males (53.89%), and 201 were females (46.1%).
The ages varied from 18 to 95 years: 49 participants were between the ages of 18 and
29 years (11.24%), 90 were between the ages of 30 and 40 years (20.64%), 193 were aged
between 41 and 60 years and constituted the majority of our sample (44.26%), 92 were
between the ages of 61 and 80 years (21.1%), and the remaining 12 were aged 81 years and
older (2.75%).
3.2. Country of Origin
The great majority of enrolled patients were born in Italy (149, 34.17%); other countries that were commonly encountered included Romania (65, 14.9%), Peru (37, 8.48%),
Morocco (20, 4.58%), Moldova (15, 3.44%), Tunisia (14, 3.21%), and Bangladesh (9, 2.06%).
The remaining 164 persons came from 22 other countries in four continents (Asia, America, Africa, and Europe). An amount of 228 patients (52.29%) had a known year of arrival
in Italy: 65 (28.51%) arrived between 1968 and 2000, 83 (36.4%) between 2000 and 2010,
and the remaining 80 (35.08%) between 2010 and 2021.
3.3. Social Integration and Housing Conditions
We investigated the housing setting, the presence of a family doctor, and the main
occupation. The majority of participants reported to be living in accommodation (229,
52.52%); most stayed in dormitories, with a few living in either owned, rented, or squatted
houses. In certain cases, it was impossible to determine the housing setting. Regarding the
presence of a family doctor, 255 subjects (58.48%) reported having one.
In terms of employment, a significant number of participants (331, 75.92%) reported
not having a job. Of the 105 individuals who had an occupation, 76 had occasional jobs,
13 were retired, 8 were students, 4 were caregivers, 3 were housekeepers, 1 was a gas
station attendant, and 1 was a mechanic.
3.4. Smoking and Drinking Habits
The smoking and drinking habits were investigated using questions with a “Yes” or
“No” answer; in some cases, patients specified the volumes such as cigarettes per day
(CPD) or alcoholic units per day (AU/day). In terms of smoking habits, 190 (56.22%) of the
338 individuals (77.52%) who responded to the question stated that they did not smoke,
whereas 148 (43.78%) responded affirmatively. Only 16 of the latter indicated the number
of cigarettes smoked per day (5–10 CPD, n = 6; 10–20 CPD, n = 6; >20 CPD, n = 3; ex-smoker,
n = 1). Similarly, 301 (69.03%) respondents provided information on their drinking habits;
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219 (72.75%) claimed they did not consume alcohol, whereas 82 (27.24%) answered affirmatively. Only 6 subjects indicated the number of alcoholic units per day, whereas 13 out
of 82 cases (15.85%) confirmed the presence of alcoholism.
3.5. COVID-19
COVID-19 information was gathered from 140 (32.11%) participants through an interview. First, patients were asked if they had previously contracted COVID-19; of the 140
individuals, 41 (29.28%) responded positively, and the remaining 99 (70.72%) answered
“No”. No specific COVID-19 tests, such as nasopharyngeal swabs, were performed. No
information on COVID-19 vaccination status, including drivers and barriers, was investigated.
3.6. Health Assessment
The following parameters were measured: body temperature, weight, height, BMI,
blood pressure, BPM, oxygen saturation, blood sugar levels.
Average body temperature was 35.96 °C (range: 34–37.1); weight was 70.71 kg (11–
142), height was 1.62 mt (0.75–1.92), and average BMI was 26.3 (range: 13.78–44.92). Of
these, 11 were underweight (BMI < 18.5), 42 were overweight (BMI between 25 and 29.9),
and 36 were obese, with 3 having third-degree obesity (BMI > 40).
Blood pressure measurements were performed on 340 individuals (77.98%). Average
systolic pressure was 131.51 mmHg (range: 85–200); average diastolic pressure was 78.65
(range: 40–110). During the visit, 8 (2.35%) patients exhibited signs of grade 2 hypertension (160–179/100–109) and 4 (1.17%) displayed values compatible with grade 3 hypertension (≥180/≥110).
Heart rate measurements were conducted on 351 of the 436 patients (80.5%) enrolled
in the study; of these, 327 (93.16%) had values of beats per minute ranging from 50 to 100,
18 (5.12%) had values > 101, and 14 (3.98%) had values < 60.
Oxygen saturation data were obtained from 345 individuals (79.12%); 322 (93.34%)
had a SpO2 ≥ 95, with 84 (24.34%) exhibiting values equal to 99 or 100.
Blood glucose levels were measured in 286 subjects (65.59%). An amount of 53
(18.53%) patients displayed values between 60 and 80 mg/dL, 123 (43%) between 81 and
100 mg/dL, 71 (24.82%) between 101 and 120 mg/dL, 19 (6.64%) between 121 and 140
mg/dL, and 20 (7%) >141 mg/dL; of them, 4 patients displayed blood glucose levels between 280 and 408 mg/dL.
The main health parameters evaluated in our sample are summarized in Figure 1.
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Figure 1. Main health parameters evaluated in our sample.

3.7. Specific Pathological Conditions
The most common acute and/or chronic pathological conditions were investigated
through unstructured interviews. History of hypertension and general cardiovascular diseases currently under treatment were reported by 103 subjects (23.39%), whereas diagnosed diabetes was reported by 65 (14.9%). At the gastrointestinal (GI) level, none reported having ulcers, whereas 28 (6.4%) patients confirmed the presence of other GI disorders. An amount of 4 patients reported suffering from thyroid disorders, whereas 16
had a diagnosis of neurological pathologies, including previous stroke and epilepsy. Concerning the respiratory system and lung diseases, 38 (8.71%) patients reported having
some sort of respiratory/pulmonary pathology, including asthma, chronic obstructive
pulmonary disease (COPD), and respiratory infections. An amount of 3 patients had liver
disease, and 15 had dermatological disorders, including dermatomycosis, onychomycosis, fibroids, pityriasis versicolor, dermatitis, and psoriasis or suspected psoriasis. The
presence of prostatic pathologies, dental pathologies, and neoplasms was also examined.
An amount of 2 individuals reported having prostate problems, 15 had dental issues, and
7 had been diagnosed with neoplasia (i.e., breast, pancreas). These findings, however,
were based on a limited number of patients who provided information (113, 106, and 114,
respectively).
Arthralgia and musculoskeletal system disorders (i.e., osteoarthritis, lumbosciatalgia, post-traumatic arthralgia, and previous fractures) were reported by 51 cases (11.7%);
eye and vision disorders were described by 46 persons (10.55%).
From a psychiatric standpoint, 25 (5.73%) patients reported anxiety, and 15 (3.44%)
patients reported depression; of these, 4 reported both. In addition, few cases of bipolar
disorder (n = 1) and psychosis (n = 2) were documented.
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The most common pathological conditions found in our sample are detailed in Figure
2.

Figure 2. The most common pathological conditions found in our sample.

Additional specialist visits, such as cardiologist, dermatologist, dentist, ophthalmologist, pediatrician, and psychiatrist consultations, were recommended in 196 cases
(44.95%).
4. Discussion
Over the last decade, the number of people living in disadvantaged conditions in
Italy has increased, posing a considerable problem in terms of disease screening, diagnosis, and treatment. As known, this population is highly vulnerable to a variety of health
problems, often having sudden onsets, demanding long hospital stays, and resulting in
higher death rates when compared to the general population [20–23]. In this study, we
examined through unstructured interviews and general health assessment the conditions
of 436 participants who lived in socioeconomically disadvantaged neighborhoods, with
the help of general practitioners and specialized doctors that reached them in their living
settings. From a clinical standpoint, the main health parameters were measured and focused on the presence or absence of both acute and/or chronic diseases, as well as data
pertaining to COVID-19.
From a demographic point of view, the subjects included in this type of study tend
to display comparable characteristics. The majority are often males aged 20 to 70 years,
with an average age of 40 to 50 years [27–30]. Most individuals live in shelters or were,
indeed, not homeless; most participants were living in dormitories at the time of the in-
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terview, whereas others lived in owned, rented, or squatted houses. In terms of employment, only a few had a job, and even fewer had stable ones; the majority were indeed
unemployed, thus affecting the personal perception of health [28,31].
Smoking-related deaths, particularly lung cancer-related deaths, are common in the
homeless community [32,33]. As indicated in most studies on the matter, the smoking
habits of this demographic group differ from those of the general population and are characterized by a greater consumption of tobacco [34–37]. COPD and respiratory tract infections are also frequent medical problems in disadvantaged populations [38,39]. In our
study cohort, a portion of the patients reported having some type of respiratory/pulmonary illness, such as asthma, COPD, respiratory infections, respiratory failure, and bronchitis/pneumonia. Due to crowded shelter conditions, these subjects are also at an increased risk of contracting tuberculosis and, during the COVID-19 pandemic, were at
higher risk of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) contagion
[40,41].
A significant percentage of our sample reported alcohol use. As known, the homeless
community comprises individuals who frequently suffer from advanced alcoholism,
which is often used as a coping mechanism, and which negatively impacts participation
in support programs. A study conducted on 78 homeless adults found that 75% matched
the alcohol dependence criterion, with significant connections between age, preferred
coping strategy, and amount of alcohol consumption [27,28,30,42–44].
During the general health assessment, both vital signs and blood glucose levels were
assessed. Blood pressure readings showed a prevalence of systolic measurements between 121 and 130 mmHg, with only a few patients displaying values ≥ 180. In terms of
diastolic pressure, many participants exhibited values ≤ 85 mmHg, whereas eight displayed grade 2 hypertension (160–179/100–109 mmHg) and four displayed grade 3 hypertension (180/110 mmHg). According to the literature, disadvantaged communities are especially prone to hypertension for a variety of reasons [45–48], with a significant risk of
displaying cardiovascular events and strokes. A study conducted on 390 homeless adults
showed that more than half (average age, 51 years) suffered from this pathology, with a
total prevalence of 61.52% [43]. On the contrary, in a study by Romaszko et al. [28], hypertension was detected in 35% of patients, with less than a third of the subjects being aware
of the condition; the lack of awareness could possibly be related to the often-vague symptoms characterizing this condition. Heart attacks and strokes, on the other hand, tend to
be more frequently reported.
In terms of metabolic diseases and associated pathologies, 40 patients reported suffering from CVD, 15 suffered from diabetes, 42 were overweight, and 36 were obese. Research conducted on 297 homeless adults in Taipei City analyzed the participants’ obesityrelated markers and identified patients at risk of CVD [49]. The authors observed that the
prevalence of hyperglycemia, hypertension, and hyperlipidemia in the examined patients
was significantly higher than in the general population and that the obesity-related indicators, including BMI, were all risk factors for hypertension and hyperlipidemia. Furthermore, a history of myocardial infarction was shown to be more common in participants
with higher BMIs; no such link was detected for strokes [49]. In contrast, Yamamoto et al.
[50] found that the mean BMI and blood pressure in participants living in temporary residences were similar to those of the general population and confirmed the presence of
significant correlations between hypertension, liver dysfunction, and dyslipidemia and
the duration of both homelessness and residence status. In our patient cohort, only one
participant had liver disease. Even though few of our patients reported a prior or recent
history of CVD, the latter is a known primary cause of mortality among fragile urban
populations [51–53]. A study conducted by Gozdzik et al. [51] in Toronto, Canada, analyzed the CVD risk factors and the 30-year CV risk of 352 fragile adults. The CVD risk of
participants was more than double compared to the baseline, and males were at a greater
risk. The majority of patients displayed blood glucose levels values between 81 and 100
mg/dL, with only a few exhibiting values between >160 mg/dL. Analogously to what we
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observed, Bernstein et al. [47] conducted a systematic evaluation of five databases that
included hypertension and diabetes prevalence for US homeless individuals and contained data from 97,366 homeless adults. Diabetes was found in 8% of patients. There were
no differences in the prevalence of hypertension or diabetes between the homeless and
the general population. Heart rate measurements and SpO2 values in our patient cohort
were in most cases within the normal range.
Additional pathologies were observed, including gastrointestinal, genitourinary,
ophthalmological, and dermatological conditions, thyroid-related and neurological pathologies, dental pathologies, anemia, infections, neoplasms, and allergies. In this regard,
Shiue [54] explored whether living in precarious conditions was related to allergies and
skin conditions. This study was based on the assumption that emotional stress and negative life events might act as triggers for skin diseases and the development of allergies [54–
56]. On the other hand, arthralgia and other musculoskeletal system disorders (i.e., osteoarthritis, lumbosciatalgia, post-traumatic arthralgia, and previous fractures) were more
commonly encountered.
Regarding mental illnesses, there are several reports in the literature concerning their
incidence in the vulnerable urban communities [57–59]. According to epidemiological
data, the prevalence of mental, neurological, and substance use disorders among fragile
individuals ranges between 25% and 92% [60–62]. Depressive disorders are among the
most prevalent, and frequently result in concomitant physical conditions [63–67]. In our
patient cohort, several patients reported anxiety and depression. In addition, few cases of
bipolar disorder and psychosis were encountered. On this account, a subset of 16 homeless patients in Dublin were evaluated in a study by Hynes et al. [68]. An amount of 5 of
the 16 participants exhibited serious mental illnesses (i.e., paranoid schizophrenia and bipolar affective disorder), and 2 received multiple diagnoses.
Limits of the Study
This study presents some strengths and some limits. Strengths include a large number of patients in our sample that was reached over a 10-month period, and the homogeneous living characteristics of the target population, thanks to the specific methodology
adopted in the study of reaching this population with mobile units. Among the limits, the
size of the sample did not allow us to stratify results by specific factors, such as country
of origin. In addition, subjects self-referred to our care units, therefore patients feeling
healthy could not be evaluated for potential unnoticed pathological conditions. Many conditions were self-reported by patients without full clinical documentation, and only basic
health assessment could be performed in the setting in which the study took place. Last,
patients that required further diagnostic exams or treatments were referred to tertiary care
hospitals within the Italian national public health system; however, responses from these
centers were not available and therefore not included in the results of this study.
5. Conclusions
This study provided an overview of the general health status of persons living in
socio-economically disadvantaged neighborhoods in the city of Rome, Italy. Subjects in
our sample showed several pathologic conditions that may be related to their living conditions, thus encouraging the development of more efficient and effective strategies for a
population-tailored diagnosis and treatment.
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