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Abstract
Introduction Hypertension (SBP/DBP > 130/80 mmHg) is a leading risk factor for cardiovascular disease worldwide.
Aim To determine the prevalence of hypertension in a homeless community during an interprofessional education (IPE)-
based health fair.
Methods Homeless participants were recruited between August 2019–September 2019. Faculty, nursing, and pharmacist 
students, educated 477 participants, aged 18–80 years, on the risk factors associated with untreated hypertension. Then, 
participants self-completed the consented demographic survey questionnaire. Finally, the sitting blood pressure (BP) was 
recorded three times based on a standardized procedure, using Omron BPN monitor with cuff.
Results Seven pharmacy students, nine nursing students, two registered nurses, five registered pharmacists, and two medi-
cal doctors collaboratively provided health education to the homeless community and screened their sitting BP. 390/477 
(81.8%) of participants satisfied the inclusion criteria. Participants (54.7%) of the reported education level was at the high 
School level or less. More than the half of the participants (average age of 51 ± 13 years) had hypertension (median SBP/DBP 
≥ 130/82.7 mmHg), respectively. The prevalence of hypertension for the overall cohort was 61.52% (95% CI, 56.59–66.35). 
Age (p value = 0.000) was significantly associated with hypertension based on the binary logistic analysis.
Conclusion This study demonstrated a high prevalence of hypertension in the homeless community in Long Beach, California 
with high risk of cardio-vascular events or strokes. This works sheds new light on an issue of major public health significance 
and points to the need for fostering IPE community-based health fairs intervention program for the US homeless population.
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1 Introduction

Interprofessional education (IPE) is widely recognized as 
a collaborative valuable education for healthcare students 
[1]. American University of Health Sciences (AUHS) IPE’s 
hosted health fair such as screening for hypertension aligns 
with the 2016 update of the core competencies for Inter-
professional Collaborative (IPEC) such as interprofessional 
practice, roles/responsibilities, communication and team-
work [2].

High blood pressure (HBP) or hypertension remains the 
leading risk factor of cardiovascular disease (CVD) and 
stroke according to the recent American Heart Association 
(AHA) 2019 report [3]. In 2019, CVD remains the major 
cause of death in both men and women in the United States 
of America [3]. Based on the new blood pressure (BP) 
thresholds from the 2017 American College of Cardiology 
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(ACC)/AHA guidelines, the age-adjusted prevalence of 
HBP in an American adult is approximately forty six per-
cent (46%) which is an estimate of 116.4 million of adults 
aged greater than or equal to 20 years [4]. A patient is 
hypertensive whenever, his or her systolic blood pressure 
(SBP) is greater than or equal to 130 mmHg and/or his or 
her diastolic blood pressure (DBP) is greater than or equal 
to 80 mmHg, based on the 2017 ACC/AHA guidelines. 
HBP is generally nicknamed the silent killer because it is 
symptomless unless until it has made significant damage 
to the heart and arteries [5].

The mortality rate of homeless people is 3–4 times 
greater than the Unites States’ general population [6]. 
Similarly, to the US general population, CVD associated 
death is remarkably high in the US homeless population 
[7, 8]. The purpose of this study is to estimate the age 
adjusted direct standardized prevalence of hypertension 
in a homeless community during a dual cross-sectional 
study and an IPE community-based health fair event in 
Long Beach, California.

2  Methods

Homeless participants were recruited between August 
2019–September 2019. AUHS students and faculty provided 
health education to the homeless community on the risk’s 
factors associated with HBP. Then, participants received a 
consent form prior to their participation in this study. Partici-
pants are homeless adults ranging 18–80 years old. Explana-
tion on the early screening for hypertension was provided 
to the participants prior to the measurement of the blood 
pressure. All participants signed a free and informed consent 
form. The size of the participants was 477/1894 (25.2%) of 
the total homeless population living in Long Beach, CA [9]. 
The total number of people experiencing homelessness was 
estimated to 1894 people based on the 2019 Point-in-Time 
Homeless Count Results in Long Beach, CA [9]. Partici-
pants self-reported demographic information (e.g., age, eth-
nicity, gender, education level), disability status, residential 
status, health insurance status, marital status, and reason for 
coming biweekly to the IPE Site location (Second Samoan 
Congregational Church of Long Beach CA). Then, faculty, 
nursing, and pharmacist students measured the sitting blood 
pressure (BP) of the participants following a standardized 
procedure using Omron BPN series Upper Blood Pressure 
monitor with cuffs.

AUHS Institutional Review Board reviewed and approved 
the study. Exclusion criteria were failures to report age or 
screening for hypertension. A total of 390/477 participants 
(81.8%) of the total cohort satisfied the inclusion criteria and 
was used for the prevalence and the multivariate analysis.

2.1  Statistical Analysis

SBP/DBP were measured three times and the results were 
presented as a means (SD). The results were reported as 
numbers (and their corresponding percentages) for cat-
egorical variables. Age was direct-standardized based 
on the 2018 United States of America census population 
[10]. The directly standardized prevalence of hypertension 
(DSP) was given by the following equation [11]:

where, p̂i was the prevalence of hypertension in the ith age 
group of the population.  ni is the mid-year population in the 
ith age group.

p̂ = y∕p , with y the number of participants having 
hypertension, and p, the sample size. p̂ is the crude (unad-
justed) prevalence of hypertension.

The confidence interval (CI) for the prevalence of 
hypertension was expresses as followed [12]:

where, z = 1.96, is the value from the standard normal dis-
tribution for a 95% confidence level.

A paired t-test was used to compared means. The 2019 
United States prevalence of hypertension was used as a 
control.

Binary logistic regression in IBM SPSS statistics ver-
sion 26.0, was used to assess factors (age, race/ethnicity, 
gender, shelter status and, health insurance) association 
with hypertension set as a categorical dependent variable 
(hypertensive participant = 1, non-hypertensive partici-
pant = 0). The binary logistic regression was fitted and all 
independent factors with a p-value less than 0.25 were 
used in the model [13].

Demographic information comprised age stratified, 
sex, gender, race/ethnicity, education, disability, marital 
status, shelter status and reasons for visiting the Church. 
Means of continuous variable were compared with t-test. 
A p-value below 0.05 was considered statistically signifi-
cant and warranted rejection of the null hypothesis.

3  Results

Seven pharmacy students, nine nursing students, two reg-
istered nurses, five registered pharmacists, and two medi-
cal doctors collaboratively provided health education to 
the homeless community and screened their sitting blood 
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pressure and explained the importance for earlier screen-
ing for high blood pressure. The average age, median age 
and mode age were 51 ± 13, 53, and 57 years, respectively. 
Moreover, 70.8% of the participants had 45 years old or 
greater. As shown, in Fig. 1, the following variables age 
(p = 0.000), race/ethnicity (p = 0.119), gender (p = 0.195), 
and insurance status (p = 0.234) were included in the fitted 
model and age (p = 0.000) was strongly associated with 
hypertension based the binary logistic analysis. In addi-
tion, as shown, in Fig. 1, age (B = 0.472) and race/ethnicity 
(B = 0.369) are positively correlated with hypertension. 
Thus, the regression function is:

where the categorical variables, Y = hypertension (hyper-
tensive participant = 1, non-hypertensive participant = 0), is 
the dependent variable. The independent variables  X1 = age 
group ([18, 44] = 1, [45–54] = 2, [55, 64] = 3, and 65 and 
above = 4),  X2 = insurance status (insured participant = 1, 
uninsured participant 0),  X3 = ethnicity (black ethnicity = 1, 
others ethnicity = 0), and  X4 = gender (male = 1 and, other 
genders = 0).

The sociodemographic characteristic of the homeless par-
ticipants is shown in Table 1. Out of 320 participants who 
reported their education level, ~ 54.75% of participants had 
high school level or less. Participants were mostly male with 
high representation of Black ethnicity (48.7%).

The DBP ranged from 49.0–118.7 mmHg. The overall 
mean, median and mode of the DBP were 84.02 ± 12.38, 
82.7 and 75.0  mmHg, respectively. Likewise, the SBP 
ranged from 79.7–199.5 mmHg. The overall mean, median 
and mode of the SBP were 132.41 ± 20.00, 130, and 
127 mmHg, respectively. According to the median value 

(3)Y = 0.472X
1
− 0.288X

2
+ 0.369X

3
− 0.334X

4

of the SBP/DBP (130/82.7 mmHg), more than half of the 
participants had hypertension. A flyer was provided to par-
ticipants who needed immediate medical attention due to 
SBP/DBP greater than or equal to 180/120 mmHg. Age and 
racial/ethnicity were factors associated with hypertension 
based on the binary logistic analysis and t-test. The preva-
lence of hypertension according to sociodemographic char-
acteristics is shown in (Table 2).

4  Discussion

In this study, the prevalence of hypertension among the 
homeless population in Long Beach, CA was elucidated 
during a dual cross-sectional study during the IPE health 
fair community-based event. Students and faculty used the 
blood pressure threshold to educate the homeless partici-
pants on hypertension associated with cardiovascular disease 
or stroke events. They performed basic clinical blood pres-
sure monitoring and asked participants their medication his-
tory. Nursing and pharmacy students and faculty displayed 
excellent teamwork. The prevalence of hypertension of this 
cohort of homeless population 61.5 (95% CI 56.7–66.4) was 
extremely high compared to that of the 2019 US general 
population 46% (95% CI 44–48) [3]. This result was con-
sistent with the finding of Giuliano Tocci et al. who demon-
strated that the prevalence of hypertension for a cohort of 
homeless people in Italy was greater than that of the housed 
people [14]. Many factors explained the higher rate of hyper-
tension. For instance, the lack of physical activity, aging of 
the population, poor diet and stress are major risk factors 
of hypertension and could explain the higher prevalence of 
hypertension in this homeless population [15]. Seven par-
ticipants had SBP/DBP ≥ 180/90 mmHg suggesting that 

Fig. 1  Binary logistic regression analysis predicting factors associated with hypertension



66 A. N. Ngo et al.

they were in a state of hypertensive crisis and were strongly 
advised to seek immediate medical assistance. Hyperten-
sion potentiates current COVID-19 patient risk of death 
[16, 17]. Thus, there is a critical need to provide emergency 
shelter and health support [18] for this vulnerable home-
less community to prevent the spread of COVID-19 among 
this underserved and vulnerable population [16, 19]. Most 
importantly, the availability of affordable permanent housing 
which is intrinsically income-dependent will ultimately be 
a sustainable and durable solution to end homelessness and 
health disparities associated with homelessness [7].

There were several limitations in this study. The size of 
the cohort was only 477/1894 (25.2%) total of the Long 
Beach, CA homeless population [9]. Participants failed to 
answer all the questionnaire resulting in only 81.8% response 
rate. A future direction involves the use of the eight-item 
Morisky Medication Adherence Scale (MMAS-8) to moni-
tor the blood pressure of hypertensive participants over a 
long period of time [20]. The adherence to prescribed BP 
medications has shown to be an effective mean to reduce 
hypertension [14].

5  Conclusion

There was a high prevalence of hypertension in the home-
less community. Interprofessional education-based health 
fair is a steppingstone to facilitate collaboration and team-
work among future health care workers. This work sheds 
new light on an issue of major public health significance and 
points to the need for fostering IPE community-based health 
fairs intervention program for the US homeless population.

Table 1  Sociodemographic characteristics of the homeless partici-
pants

a Few participants did not answer all the questionnaire but satisfied the 
inclusion criteria
b Participants selected at least once choice

Socio demographic characteristics Number (%)

Overall 390 (100)
Age group (years)
 18–44 114 (29.2)
 45–54 106 (27.2)
 55–64 115 (29.5)
 65 and above 55 (14.1)

Gendera

 Male 218 (71.9)
 Female 85 (28.1)

By race/ethnicitya

 Hispanic regardless of race 49 (16.3)
 Black, not Hispanic origin 146 (48.7)
 White not of Hispanic origin 61 (20.3)
 Others 44 (14.7)

Educationa

 No school experiences 14 (4.4)
 Elementary school 7 (2.2)
 High school experience 154 (48.1)
 College and above 145 (45.3)

Disability  statusa

 Yes 171 (56.1)
 No 134 (43.9)

Marital  statusa

 Married/with partner 23 (7.5)
 Single 267 (87.0)
 Widowed 17(5.5)

Residential  statusa

 Unsheltered 125 (47.9)
 Sheltered 136 (52.1)

Reasons for coming to the  churchb

 Benefits (free food, money) 151 (38.7)
 Spiritual and religious support 202 (51.8)
 Affiliation with friends in the church 47 (12.1)
 Sense of involvement, respect and recognition 49 (12.6)

Health insurance status
 Insured 229 (78.2)
 Uninsured 64 (21.8)
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