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Abstract
Background  Puerto Rico, a US territory, faces numerous challenges adversely affecting public health, including 
poverty, a fragile healthcare system, inadequate infrastructure, a debt crisis, and vulnerability to climate change-
related natural disasters. The impact of these factors on the Health-Related Quality of Life (HRQoL) measure has not 
been comprehensively evaluated. Only two studies have assessed HRQoL, with the latest conducted in 2011, prior to 
recent events that could affect public health. This study aimed to assess the HRQoL and associated sociodemographic 
and health risk factors among adults living in Puerto Rico in 2019.

Methods  Prevalence and 95% confidence intervals were used to describe HRQoL and its associations with 
sociodemographic and health-related variables among adults living in Puerto Rico who answered the Behavioral Risk 
Factor Surveillance System (BRFSS) survey (n = 4,944) in 2019. Multivariable logistic regression models were developed 
to identify which of these variables were more likely to be associated with each of the four core HRQoL questions 
(HRQoL-4), expressed as prevalence odds ratios with 95% confidence intervals adjusted for potential confounders.

Results  Through a comprehensive multivariable analysis, we uncovered significant risk factors – increasing number 
of chronic conditions, advanced age, and low income – associated with poor HRQoL among adults living in Puerto 
Rico. Specifically, our findings suggest that individuals with an increasing number of chronic conditions were more 
likely to report poor HRQoL across all 4 domains. As the number of reported chronic conditions increases by one, the 
odds of reporting having: fair/poor general health increased by a factor of 2.24 (POR: 2.24, 95% CI: 2.08–2.41), physical 
health impairment increased by a factor of 1.93 (POR: 1.93, 95% CI: 1.78–2.08), mental health impairment increased by 
a factor of 1.90 (POR: 1.90, 95% CI: 1.78–2.02) and activity limitation increased by a factor of 1.27 ( POR: 1.27, 95% CI: 
1.13–1.42). Advancing age was associated with all domains of poor HRQoL, except for the mental health domain for 
which we observed higher rates of poor HRQoL among the younger population (POR: 4.76, 95% CI: 2.4–9.1).

Conclusion  This paper shows that the prevalence of poor HRQoL has not improved compared to the only previous 
study of HRQoL of Puerto Rico in the last decade. We also found that poor HRQoL is associated with having multiple 
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Background
The residents of Puerto Rico (a US territory) are con-
fronted with a multitude of challenges that affect public 
health, including high levels of poverty, a fragile health-
care system, inadequate infrastructure, a debt crisis, and 
climate change vulnerability [1, 2]. Public health inter-
ventions, such as improved access to physical and mental 
healthcare and chronic disease management designed to 
reach vulnerable subgroups might help adults in Puerto 
Rico increase their quality and years of healthy life and 
reduce health disparities [3]. Puerto Rico faces income 
and wealth inequality, unemployment, outmigration, and 
limited access to basic health and social welfare infra-
structure. These challenges have worsened recently due 
to fiscal mismanagement, debt crisis, hurricanes Irma 
and Maria in 2017, and multiple earthquakes in 2019 and 
2020. [4]. According to the Census Bureau [5], poverty 
affects 43.5% of Puerto Ricans, with a median household 
income of $20,539 compared to $67,521 in the US. These 
inequities exacerbate adverse health outcomes affecting 
Puerto Ricans’ well-being and Health-Related Quality of 
Life (HRQoL) at population levels [4].

Demographic, socioeconomic, behavioral, and socio-
environmental factors affect HRQoL, a multidimen-
sional concept that the Centers for Disease Control and 
Prevention (CDC) defined as “an individual’s or group’s 
perceived physical and mental health over time” [6]. To 
measure HRQoL, the CDC developed and validated a 
set of four core questions that they called “Healthy Days 
Measures” (HRQoL-4). The HRQoL-4 questions assess 
four domains: self-reported general health, physical 
health, mental health, and activity limitations. Studying 
HRQoL, an encompassing measure of health perception, 
offers valuable insights into overall health status, health 
disparities, and healthcare requirements at the popula-
tion level [7], enabling a comprehensive understanding 
of health-related issues, the equitable distribution of care, 
and the broader health landscape [6].

Several recent federal policy changes underscore the 
need to measure HRQoL to supplement public health’s 
traditional measures of morbidity and mortality because 
these measures fall short of incorporating the voice of 
individuals [6]. By incorporating the voice of individu-
als, the CDC recognizes the importance of gathering data 
directly from people themselves to understand their sub-
jective experiences and how health conditions affect their 

overall quality of life. In addition, HRQoL has been used 
to determine the burden of preventable diseases and dis-
abilities in the population and can provide valuable new 
insights into the relationships between HRQOL and risk 
factors. [6]. Its importance has led to a growing consen-
sus for evaluating HRQoL in public health surveillance 
systems and intervention studies [6]. Healthy People 
2000, 2010, and 2020 identified quality of life improve-
ment as a central public health goal [6, 9]. Also, track-
ing population HRQoL over time helps identify health 
disparities, evaluate progress on achieving broad health 
goals, and inform healthy public policy [10]. Focusing on 
HRQoL as an outcome can bridge boundaries between 
disciplines and social, mental, and medical services 
because this measure incorporates personal subjective 
experiences that can affect health conditions and overall 
perception of health in populations [6, 11].

There have only been two studies of HRQoL in adults 
living in Puerto Rico that utilize the Behavioral Risk Fac-
tors Surveillance System (BRFSS) [3, 12]. The last assess-
ment was conducted in 2011 [12], before many events, 
such as natural disasters and economic strife, which may 
have caused changes in this index. The objective of this 
study is to assess determined HRQoL of adults residing 
in Puerto Rico in 2019 and the association between iden-
tified risk factors and social determinants of health with 
HRQoL.

Methods
The study design involved conducting a retrospective 
analysis of cross-sectional data obtained from the 2019 
BRFSS. The main objective was to assess the factors asso-
ciated with HRQoL.

Participants
Our study sample included 4,944 individuals 18 + years 
of age living in Puerto Rico who responded to the BRFSS 
survey in 2019. This study used publicly available data, 
and institutional review board approval was not required.

Data source and study sample
Data for this study were obtained from the 2020 Behav-
ioral Risk Factor Surveillance System (BRFSS) [13]. The 
BRFSS is an annual cross-sectional, ongoing, state-based, 
random digit–dialed health telephone survey for non-
institutionalized adults aged 18 years or older residing in 

chronic conditions in adults living in Puerto Rico. This may be a consequence of a decline in health services 
after natural disasters and socioeconomic downturns on the island. The study emphasizes the need for targeted 
interventions and ongoing monitoring of the population’s HRQoL over time to reach vulnerable subgroups, especially 
those with chronic conditions, advanced age, and low income, in order to reduce health disparities in Puerto Rico.
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the United States [14]. This survey collects information 
from a representative sample of adults in each US state 
and its territories about health risk behaviors, clinical 
preventive health practices, and health care access, pri-
marily related to chronic disease and injury [14]. The 
BRFSS also includes the CDC’s “Healthy Days Measure” 
(HRQoL-4), a set of questions about perceived HRQoL 
[6]. Further information about survey design and sam-
pling method can be found on the BRFSS website (http://
www.cdc.gov/BRFSS) [14]. Our study sample included all 
4,944 individuals 18 + years of age living in Puerto Rico 
who responded to the BRFSS survey in 2019.

Materials
Data for this study were obtained from the 2020 Behav-
ioral Risk Factor Surveillance System (BRFSS) [13]. The 
BRFSS is an annual cross-sectional, ongoing, state-based, 
random digit–dialed health telephone survey for non-
institutionalized adults aged 18 years or older residing in 
the United States [14]. This survey collects information 
from a representative sample of adults in each US state 
and its territories about health risk behaviors, clinical 
preventive health practices, and health care access, pri-
marily related to chronic disease and injury [14]. The 
BRFSS also includes the CDC’s “Healthy Days Measure” 
(HRQoL-4), a set of questions about perceived HRQoL 
[6]. Further information about survey design and sam-
pling method can be found on the BRFSS website (http://
www.cdc.gov/BRFSS) [14].

Dependent variable
Health-related quality of life (HRQoL-4)
HRQoL was assessed by the following four core ques-
tions called “Healthy Days Measures” (HRQoL-4) devel-
oped by the CDC [6]: (1) General Health: “Would you say 
that in general your health is: excellent, very good, good, 
fair, or poor?”; (2) Physical Health: “Now thinking about 
your physical health, which includes physical illness 
and injury, for how many days during the past 30 days 
was your physical health not good?”; (3) Mental Health: 
“Now thinking about your mental health, which includes 
mental illness, for how many days during the past 30 
days was your mental health not good?”; and (4) Activ-
ity limitation: “During the past 30 days, for about how 
many days did poor physical or mental health keep you 
from doing your usual activities, such as self-care, work, 
or recreation?”. General health was further categorized 
as fair/poor versus excellent/ very good/good. The other 
three HRQoL measures (physical health, mental health, 
and activity limitation) were dichotomized into 14 days 
or more versus 0 to 13 days, as previously used in other 
studies [8, 15]. Poor HRQoL was defined as fair/poor for 
general health or 14 days or more for each of the other 
three HRQoL measures.

Independent variables
Sociodemographic characteristics and chronic conditions
Sociodemographic variables included in this study were: 
age (18–34, 35–64, 65 < years), gender (female/male), 
education level (never attended school, elementary, some 
high school, high school graduate, some college or tech-
nical school, college graduate, refused), employment 
status (employed for wages, self-employed, out of work 
for one year or more, out of work for less than one year, 
homemaker, student, retired, unable to work, refused), 
income (less than $10,000, less than $15,000, less than 
$20,000, less than $25,000, less than $35,000, less than 
$50,000, less than $75,000, $75,000 or more, don’t know/
not sure, refused). Another variable was created to mea-
sure the number of self-reported chronic conditions a 
respondent has using the following health-related vari-
ables: heart attack, angina or coronary heart disease, 
stroke, skin cancer, any other types of cancer, chronic 
obstructive pulmonary disease, C.O.P.D., emphysema 
or chronic bronchitis, arthritis, rheumatoid arthritis, 
gout, lupus, or fibromyalgia, depressive disorder (includ-
ing depression, major depression, dysthymia, or minor 
depression), kidney disease (not including kidney stones, 
bladder infection or incontinence), current asthma 
(where adults response options for this chronic condition 
were yes, no, don’t know/ not sure, refused) and diabetes 
(where adults response options for this chronic condition 
were yes, yes, but female told only during pregnancy, no, 
no, pre-diabetes or borderline diabetes, don’t know/not 
sure, refused).

Procedures
The 2020 BRFSS data was obtained by directly download-
ing it from the official CDC website. The statistical pack-
age R was then utilized to select the specific variables.

Statistical analysis
Frequencies, weighted frequencies, proportions and 
95% confidence intervals (CI) were used to describe the 
sample characteristics and population distributions [9]. 
To describe HRQoL among the population under study, 
we assessed bivariate analysis between sociodemographic 
and health-related variables with HRQoL-4 domains 
using weighted prevalence estimates and 95% CI. Multi-
variable logistic regression model methodologies [8, 16] 
were fitted to identify which variables were associated 
with each of the HRQoL-4 domains. The model tested 
for interaction and adjusted for confounding variables 
(such as age, sex, household income, and chronic condi-
tions). The quantification of missing data was carried out, 
ensuring that it did not significantly impact or distort 
the results. The final model for each HRQoL-4 domain 
was expressed as the estimated adjusted prevalence odds 
ratios (POR) with 95% CI. POR and 95% CI less than 1 
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are interpreted as their inverse (1/x) [17]. For each of the 
sociodemographic variables included in the multivari-
able logistic regression model of the study, a distinct cat-
egory served as a reference group: in age, it was adults 
aged 18–34; in gender, it was male; and in household 
income, it was $75,000 or more. We tested education and 
employment variables in our model; however, they were 
not included in our final analysis. We did not observe 
any significant difference in the PORs, and none of the 
education and employment status categories increased 
the likelihood of poor HRQoL compared to the refer-
ence group. All analyses were conducted in R version 4.0 
using the complex sampling survey package (v4.0) [18] to 
estimate the 95% CI, incorporating the BRFSS sampling 
design [14].

Results
Descriptive characteristics of the study population 
(4,944) are in Table  1, showing their representativeness 
of the overall adult population in Puerto Rico (2,717,794) 
[19], which coincides with BRFSS data weighted esti-
mates (N = 2,737,636). The Census Bureau also reported 
that 52.5% of the population in Puerto Rico were female 
[19]. In BRFSS, population estimates of females were 
53.3%. Comparison between both questionnaires vali-
dates that the BRFSS collected an unbiased sample 
regarding estimated population distribution in terms 
of sex and age in Puerto Rico during the years 2019 and 
2020.

Table 1 also indicates that the groups with the highest 
proportions were adults 65 years or older (23%), married 
(36.92%), and graduated from college (32%). Addition-
ally, the respondents’ most prevalent employment status 
and annual household income were employed for wages 
(31.78%) and annual household income below $10,000 
(27.76%). Regarding the number of chronic conditions, 
they ranged from 0 to 8, with a median of one chronic 
condition and with 49% reporting having at least one 
chronic condition. The percentage of respondents cate-
gorizing their HRQoL as poor in the different domains of 
the metric was 27% in the general health domain, 12% in 
physical health, 11% in mental health, and 19% in activity 
limitation.

Table 1. Demographic Characteristics of Adults Living 
in Puerto Rico in 2019, BRFSS (See attached Table  1 at 
page 27–28).

Bivariate relationships between the sociodemographic 
variables and each of the four domains of HRQoL show 
that across all the HRQoL-4 domains, the majority of the 
population, in terms of sex and age, were significantly 
more likely to report having excellent/very good/ good 
in general health and less than 14 days of physical health 
impairment, mental health impairment and activity limi-
tation (Table  2). Nevertheless, in the older populations, 

all HRQoL-4 domains presented an increase in the prev-
alence of poor HRQoL. Individuals who reported being 
out of work, homemakers, retired or unable to work were 
more likely to report having poor HRQoL as compared to 
individuals who reported being a student or employed. 
Additionally, as individuals reported lower household 
income and/or lower education, they were more likely to 
report having poor HRQoL.

Table  2. Prevalence and 95% Confidence Intervals of 
HRQoL-4 Domains by Sociodemographic Characteris-
tics (See attached Table 2 at page 29–31).

Table  3 displays the adjusted multivariable logis-
tic regression estimates of sociodemographic variables 
and chronic conditions with each of the four domains 
of HRQoL(general health, physical health impairment, 
mental health impairment, activity limitation) .

General Health
In the older age groups, adults living in Puerto Rico were 
more likely to report having poor general health. The 
highest difference observed between age groups was 
in people aged 65 + who were 6.24 times more likely to 
report fair/poor general health than people aged 18–24 
(POR: 6.24, 95% CI: 3.17–12.3). Lower income adults liv-
ing in Puerto Rico were more likely to report having fair/
poor general health. Adults with an income of <$10,000 
had 14.4 times higher odds of reporting fair/poor general 
health compared to adults with an income of $75,000 or 
more (POR: 14.4, 95% CI: 7.02–29.89). We found that 
in this population, as the number of reported chronic 
conditions increases by one, the odds of reporting hav-
ing fair/poor general health increased by a factor of 2.24 
(POR: 2.24, 95% CI: 2.08–2.41).

Physical Health Impairment
The odds of reporting physical health impairment 
ranged between 2 and 3 times higher in older age groups 
when compared to people aged 18 to 24. Lower income 
groups were more likely to report having physical health 
impairment. Adults with an income of <$10,000 had 
2.58 times the odds of reporting physical health impair-
ment compared to people with an income of $75,000 or 
more (POR: 2.58, 95% CI: 1.62–3.55). As the number of 
reported chronic conditions increases by one, the odds of 
reporting having physical health impairment increased 
by a factor of 1.93 (POR: 1.93, 95% CI: 1.78–2.08).

Mental Health Impairment
The highest difference observed between age groups was 
in people aged 18 to 24, which were 4.76 times more 
likely to report mental health impairment than people 
aged 65+ (POR: 4.76, 95% CI: 2.4–9.1). People with an 
income group of <$50,000 were more likely to report 
mental health impairment than the reference group. 
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Characteristics Overall Sample: Adults living in Puerto Rico
Unweighted n = 4,944 Weighted N = 2,737,636
Frequency Population Estimate Proportion 95% C.I.

Sex n*=4,944

     Male 1978 1,278,659 46.7 44.5–49

     Female 2966 1,458,977 53.3 51–55.5

Age n*=4,944

     18–24 390 346,845 12.7 11.3–14.1

     25–34 747 434,128 15.9 14.4–17.3

     35–44 785 438,751 16 14.5–17.5

     45–54 955 455,380 16.6 15.3–18

     55–64 956 432,911 15.8 14.4–17.2

     65+ 1111 629,621 23 20.8–25.2

Employment Status n*=4,903

     Employ for Wages 1701 864,186 31.78 30–33.56

     Self-employed 628 340,603 12.53 11.33–13.72

     Out of work > 1 year 232 153,888 5.66 4.41–6.91

     Out of work < than 1 Year 265 151,915 5.59 4.71–6.46

     A homemaker 666 384,190 14.13 12.48–15.77

     A student 163 124,113 4.56 3.75–5.38

     Retired 975 534,592 19.66 17.51–21.81

     Unable to work 273 165,975 6.1 4.92–7.28

Education n*=4,934

     Never attended 17 17,883 0.65 0.29–1.02

     Elementary 302 328,292 12.01 9.89–14.14

     Some high school 263 295,829 10.82 9.07–12.58

     High school graduate 1189 756,977 27.69 25.77–29.62

     Some college 1248 452,959 16.57 15.36–17.78

     College graduate 1915 881,507 32.25 30.50–34

Household Income n*=3,973

     <$10,000 851 607,761 27.76 25.21–30.3

     $10,000 - <$15,000 576 333,752 15.24 13.39–17.1

     $15,000 - <$20,000 675 349,439 15.96 14.44–17.48

     $20,000 - <$25,000 601 302,395 13.81 11.98–15.64

     $25,000 - <$35,000 447 204,712 9.35 8.19–10.51

     $35,000 - <$50,000 325 160,733 7.34 6.39–8.3

     $50,000 - <$75,000 242 108,231 4.94 4.21–5.68

     $75,000 or more 256 122,525 5.6 4.77–6.42

Chronic conditions n*=4,944

     0 conditions 2482 1,404,797 51.31 49.2–53.4

     1 condition 1257 671,627 24.53 22.7–26.4

     2 conditions 665 354,371 12.94 11.4–14.5

     3 conditions 304 179,687 6.56 4.98–8.1

     4 conditions 128 65,338 2.38 1.8-3.0

     5 conditions 56 35,763 1.3 0.6-2.0

     6 conditions 36 18,652 0.68 0.4–0.96

     7 conditions 10 4,537 0.16 0.04–0.3

     8 conditions 6 2,864 0.1 0.01–0.2

HRQoL measures
General Health n*=4,932

     Excellent/VeryGood/Good 3686 1,998,832 73 71–75

     Fair/Poor 1246 732,824 27 25–29

Physical Health n*=4,897

     0–13 days 4339 2,386,388 88 86–90

Table 1  Demographic Characteristics of Adults Living in Puerto Rico in 2019, BRFSS
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The largest difference observed between income groups 
was in people with an income of $10,000 to <$15,000, 
who had 3 times higher odds of reporting mental health 
impairment compared to people with an income of 
$75,000 or more (POR: 3.40, 95% CI: 2.74–4.06). With 
increasing number of reported chronic conditions, the 
odds of reporting having mental health impairment 
increased by a factor of 1.90 for each chronic condition 
(POR: 1.90, 95% CI: 1.78–2.02).

Activity limitation
Adults aged 55 to 64 had 3.12 higher odds of reporting 
activity limitation than adults aged 18 to 24. Meanwhile, 
people with an income of <$10,000, $10,000- <$15,000 
and $15,000 -<$25,000 were 2 to 3 times more likely to 
report having activity limitations than people with an 
income of $75,000 or more (POR: 3.24, 95% CI: 2.13–
4.35; POR: 2.79, 95% CI: 1.68–3.91; POR: 3.26, 95% CI: 
2.17–4.36). Lastly, as the number of reported chronic 
conditions increased by one, the odds of reporting hav-
ing activity limitation increased by a factor of 1.27 (POR: 
1.27, 95% CI: 1.13–1.42).

Discussion
The results of this study suggest that sociodemographic 
characteristics and chronic health conditions are associ-
ated with specific measures of HRQoL among adults liv-
ing in Puerto Rico. Based on the regression models, we 
identified that individuals with increasing age and low 
income are at a higher risk of reporting poor HRQoL. The 
number of increasing chronic conditions are also associ-
ated with poor HRQoL reducing the magnitude of asso-
ciation of age and income with poor HRQoL, even after 
accounting for confounding factors. This was consistent 
except for younger adults, who are more likely to report 
having poor HRQoL in the mental health domain. In addi-
tion, our study results on the prevalence of people rat-
ing their HRQoL as poor show that it has not improved 
compared to the only previous study of HRQoL of Puerto 
Rico in the last decade [12], specifically, the prevalence 
of people rating their HRQoL as poor increased in the 

activity limitation domain and has not improved in the 
physical and mental health domains.

In general, a high prevalence of chronic disease per-
sisted for Puerto Ricans on the island as well as on the 
US mainland [20, 21]. However, comparisons between 
Puerto Ricans on the island and on the US mainland 
show marked differences in factors such as higher health 
care coverage and educational attainment but lower 
income on the island [22]. Consistent with other stud-
ies [22–24], our results show that the odds of reporting 
poor HRQoL increased significantly and consistently in 
all the four domains with an increasing number of self-
reported chronic conditions and that this association 
persisted following adjustment for confounding factors. 
Our results show that considering chronic conditions 
and adjusting for this variable decreased the association 
(odds ratio) between age, income, and poor HRQoL. This 
implies that chronic conditions have a substantial impact 
on HRQoL and play a confounding role, suggesting that 
chronic conditions are a strong predictor of poor HRQoL. 
Poor HRQoL is known to be a significant consequence of 
multimorbidity; in particular, this is because people who 
have several conditions might need to visit many provid-
ers and follow complex treatment recommendations [24]. 
Approximately a third of adults worldwide suffer from 
multiple chronic conditions, resulting in high healthcare 
expenses and increased prescription drug use for each 
additional chronic condition [25]. This burden contrib-
utes to a decline in quality of life for patients, financial 
strain, medication adherence issues, inability to work, 
and symptom management challenges [25].

Compared with other US Hispanics, Puerto Ricans 
overall have higher education levels [5]; however, Puerto 
Ricans have lower median household incomes, lower 
homeownership rates, and are more likely to be poor 
[26]. Almost 50% of Puerto Rico’s population lives in pov-
erty as the median household income is $20,539, com-
pared to $67,521 in the US [5]. The compounding effects 
of island-wide poverty and a high prevalence of underly-
ing risk factors among older adults threaten an already 

Characteristics Overall Sample: Adults living in Puerto Rico
Unweighted n = 4,944 Weighted N = 2,737,636
Frequency Population Estimate Proportion 95% C.I.

     14 + days 558 326,753 12 10–14

Mental Health n*=4,877

     0–13 days 4303 2,391,001 89 87.8–90

     14 + days 574 296,720 11 9.8–12

Activity Limitation n*=1,670

     0–13 days 1352 747,679 81 78–84

     14 + days 318 177,346 19 16–22
Notes: n*= unweighted frequency total of respondents that answered that specific question

Table 1  (continued) 
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Characteristics General Health Physical Health Mental Health Activity Limitation
Excellent/Very
good/ Good
N*=1,998,832
P* (95% CI)

Fair/ Poor
N*=732,824
P* (95% CI)

0–13 days
N*=2,386,388
P* (95% CI)

14 + days
N*= 326,753
P* (95% CI)

0–13 days
N*= 
2,391,001
P* (95% CI)

14 + days
N*= 296,720
P* (95% CI)

0–13 days
N*= 
747,679
P* (95% CI)

14 + days
N*= 
177,346
P* (95% CI)

Sex

     Male 77 (74–80) 23 (20–26) 90 (87–92) 10 (7.9–13) 91 (89–93) 9 (7.2–11) 77 (71–84) 23 (16–29)

     Female 70 (67–73) 30 (27–33) 86 (84–89) 14 (10.8–16) 87 (86–89) 13 (11.3–14) 83 (80–86) 17 (14–20)

Age

     18–24 93 (89–96) 7.5 (4.4–10.5) 98 (97–99) 2.1 (0.7–3.5) 92 (89–95) 7.8 (4.9–10.8) 92 (86–97) 8.2 (2.9–14)

     25–34 93 (90–96) 7 (4.1–9.8) 95 (93–98) 4.7 (2.2–7.2) 90 (86–93) 10.4 
(7.1–13.6)

88 (81–95) 12.2 (5.3–19

     35–44 86 (82–89) 14.4 
(10.9–17.9)

91 (85–96) 9.4 (4.3–14.5) 87 (83–89) 12.6 
(9.6–15.6)

87 (82–92) 13.1 (8–18)

     45–54 72 (69–76) 27.6 
(23.8–31.4)

88 (86–91) 11.7 
(8.9–14.4)

86 (83–89) 14.2 
(11.3–17.1)

78 (72–83) 22.2 
(16.9–28)

     55–64 60 (56–64) 40 (35.6–44.5) 81 (78–84) 19.1 
(15.7–22.4)

85 (82–88) 15.2 
(12.3–18.1)

73 (67–79) 26.9 
(21.2–33)

     65+ 50 (43–56) 50.3 (43.9–56.7 80 (74–86) 20.1 
(14.1–26.1)

93 (91–95) 7 (4.6–9.3) 77 (67–87) 23.2 (13–33)

Employment Status

     Employ for Wages 90 (88–92) 9.9 (8.2–11.7) 94 (93–96) 5.7 (4.3–7.1) 92 (90–94) 8.1 (6.5–9.6) 90 (87–93) 10.1 (6.99-13)

     Self-employed 86 (82–89) 14.3 (10.6–18) 95 (93–97) 5.4 (3.38–7.4) 90 (87–93) 10.2 (7-13.4) 83 (76–90) 17.2 
(10.42-24)

     Out of work > 1 
year

63 (51–76) 36.5 
(24.2–48.8)

80 (67–92) 20.3 
(7.56–33.1)

91 (87–94) 9.5 (5.5–13.4) 58 (34–82) 41.6 
(17.76-66)

     Out of work < than 
1 Year

85 (79–91) 15.4 (9.4–21.5) 92 (88–96) 8.1 (4.25-12) 86 (79–92) 14.3 (7.6–21) 80 (69–91) 19.9 (8.7–31)

     A homemaker 62 (57–68) 37.8 
(32.3–43.2)

84 (78–90) 16 (10.09-22) 89 (86–92) 11.2 
(8.2–14.1)

87 (82–92) 13 (7.82-18)

     A student 94 (90–98) 6 (2.3–9.7) 98 (96–100) 1.7 (-0.25-3.7) 91 (87–96) 8.6 (4.1–13.1) 90 (82–99) 9.6 (0.83-18)

     Retired 51 (44–57) 49.4 
(42.8–55.9)

81 (75–87) 19.1 
(12.99–25.1)

90 (87–93) 10 (6.9–13.2) 79 (72–87) 20.7 
(13.08-28)

     Unable to work 40 (29–51) 60.1 
(49.2–71.1)

69 (60–77) 31.4 
(22.96–39.8)

68 (59–76) 32.3 
(23.8–40.7)

63 (53–72) 37.5 
(27.87-47)

Education

     Never attended 28 (2.4–54) 72 (46–98) 70 (45–96) 29.7 (4-55.4) 74 (46–102) 26 (-1.8-54) 72 (42–103) 28 (-2.5-58)

     Elementary 45 (35.6–55) 55 (45–64) 74 (63–84) 26 
(15.5–36.5)

92 (88–95) 8.4 (4.7–12) 78 (62–94) 22 (6.3–38)

     Some high school 56 (46.2–66) 44 (34–54) 87 (83–91) 13 (8.5–17.5) 93 (89–96) 7.2 (3.9–11) 81 (72–89) 19 (10.7–28)

     High school 
graduate

71 (68–75) 29 (25–32) 87 (83–90) 13.1 
(9.5–16.6)

87 (85–90) 12.5 (9.9–15) 78 (72–83) 22 (16.8–28)

     Some college 82 (79.8–85) 18 (15–20) 90 (88–92) 9.8 (7.9–11.7) 89 (86–91) 11.3 (9–14) 81 (76–86) 19 (14.5–24)

     College graduate 87 (85.4–89) 13 (11–15) 93 (92–95) 6.5 (5.3–7.8) 88 (87–90) 11.6 (9.8–13) 86 (83–89) 14 (10.6–17)

Household Income

     <$10,000 58 (52–65) 41.6 
(35.5–47.7)

82 (77–87) 18 
(12.9–23.1)

87 (84–90) 13.1 
(10.2–16)

75 (66–84) 25.1 
(16.2–34)

     $10,000 - <$15,000 67 (61–73) 32.9 
(27.3–38.6)

85 (81–89) 15 
(10.78–19.1)

82 (77–86) 18.2 
(13.7–22.8)

78 (71–85) 21.8 
(14.6–29)

     $15,000 - <$20,000 76 (72–80) 24 (20.1–27.9) 88 (85–91) 11.7 
(8.85–14.6)

91 (88–93) 9.4 (6.9–12) 78 (72–85) 21.7 
(15.2–28)

     $20,000 - <$25,000 76 (67–85) 24.1 
(15.1–33.1)

88 (78–97) 12.3 
(2.6–22.1)

92 (89–94) 8.2 (5.7–10.7) 87 (81–94) 12.6 (6.4–19)

     $25,000 - <$35,000 86 (82–90) 14 (9.6–18.3) 94 (91–96) 6.4 (3.67–9.2) 89 (84–93) 11.1 
(6.7–15.6)

86 (79–93) 14.4 (7.4–21)

     $35,000 -<$50,000 91 (88–95) 8.6 (5.3–11.9) 95 (92–98) 5 (2.41–7.5) 90 (85–94) 10.2 
(5.5–14.8)

92 (86–98) 7.7 (1.8–14)

Table 2  Prevalence and 95% Confidence Intervals of HRQoL-4 Domains by Sociodemographic Characteristics
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unstable economic structure reeling from funding short-
falls and lack of healthcare access [4, 27].

In our study, as in other previous studies, age is an 
important factor associated with poor HRQoL. Specifi-
cally, age 45–65 + was a predictor of poor HRQOL, with 
levels increasing as individuals age [28, 29], particularly in 
the general and physical health impairment domains. A 
reduction in HRQoL as age increases highlights a missed 
opportunity for early medical intervention and the need 
for continued treatment [30]. The relationship between 
increasing age and poor HRQoL was consistent with pre-
vious studies, except for the mental health domain, for 
which individuals aged 65 years or older had the lowest 
rates. This finding is consistent with previous studies that 

showed that older adults appear to have the lowest rate of 
mentally unhealthy days as compared to younger adults 
[8, 31]. In addition, comparing our study’s results to the 
previous HRQoL study conducted in Puerto Rico in 2011 
[12 ], our study revealed that the young adult population 
(18–35) had the highest rates of mental health impair-
ment. This increase in rates of mental health impairment 
amount the young that we observed could be attributed 
to several possible factors such as the economic chal-
lenges due to the financial crisis on the island, post-
disaster trauma due to the recent hurricanes, and limited 
access to mental health services due to the economic and 
political upheavals [1, 2, 4].

Table 3  Adjusted Prevalence Odds Ratios (and 95% Confidence Intervals) from Multivariable Logistic Regression for HRQoL-4 Domains 
by Sociodemographic Characteristics and Chronic Conditions
Characteristics Fair/Poor General Health Physical Health 

Impairment 
14 + days

Mental Health 
Impairment 
14 + days

Activity Limitation 
14 + days

Sex

     Male (Ref ) Ref Ref Ref Ref

     Female 1.03 (0.78–1.38) * 0.98 (0.64–1.52) 1.37 (1.02–1.86) * 0.65 (0.4–1.07)

Age

     18–24 (Ref ) Ref Ref Ref Ref

     25–34 1.44 (0.68–3.06) 2.19 (0.84–5.75) 1.34 (0.72–2.51) 1.79 (0.62–5.17)

     35–44 2.2 (1-4.84) * 3.74 (1.52–9.2) * 1.44 (0.76–2.73) * 1.57 (0.59–4.2)

     45–54 4.47 (2.33–8.61) * 3.34 (1.45–7.74) * 1.24 (0.68–2.25) * 2.71 (1.08–6.81) *

     55–64 5.16 (2.68–9.96) * 3.53 (1.54–8.14) * 0.87 (0.47–1.61) * 3.12 (1.24–7.87) *

     65+ 6.24 (3.17–12.3) * 2.93 (1.16–7.41) * 0.21 (0.11–0.42) 1.75 (0.56–5.52) *

Household Income

     <$10,000 14.4 (7.02–29.89) * 2.58 (0.98–6.79) * 1.90 (0.99–3.68) * 3.24 (1.07–9.82) *

     $10,000 - <$15,000 10.3 (5.02–21.28) * 2.36 (0.9–6.2) * 3.40 (1.76–6.57) * 2.79 (0.92–8.49) *

     $15,000 - <$20,000 8.59 (4.25–17.35) * 2.22 (0.88–5.67) * 1.57 (0.81–3.06) 3.26 (1.09–9.75) *

     $20,000 - <$25,000 6.52 (3.03–14.05) * 2.00 (0.64–6.34) 1.26 (0.64–2.51) 1.54 (0.47–5.09)

     $25,000 - <$35,000 3.80 (1.74–8.32) * 1.05 (0.38–2.95) 1.80 (0.88–3.69) * 1.95 (0.62–6.21)

     $35,000 - <$50,000 2.77 (1.24–6.24) * 0.96 (0.34–2.73) 1.74 (0.82–3.74) 0.96 (0.26–3.53)

     $50,000 - <$75,000 2.42 (1.08–5.43) * 0.87 (0.3–2.53) 0.91 (0.41–2.05) 1.54 (0.4–5.97)

     $75,000 or more (Ref ) Ref Ref Ref Ref

Chronic Conditions

     Inreases by one 2.24 (1.9–2.65) * 1.93 (1.66–2.25) * 1.90 (1.69–2.15) * 1.27 (1.11–1.47) *
Notes: POR = Prevalence Odds Ratio, CI = 95% Confidence Interval, Ref = Reference group, * = p < 0.05

POR and 95% CI values less than 1 are interpreted as their inverse (1/x) [17]

Characteristics General Health Physical Health Mental Health Activity Limitation
Excellent/Very
good/ Good
N*=1,998,832
P* (95% CI)

Fair/ Poor
N*=732,824
P* (95% CI)

0–13 days
N*=2,386,388
P* (95% CI)

14 + days
N*= 326,753
P* (95% CI)

0–13 days
N*= 
2,391,001
P* (95% CI)

14 + days
N*= 296,720
P* (95% CI)

0–13 days
N*= 
747,679
P* (95% CI)

14 + days
N*= 
177,346
P* (95% CI)

     $50,000 - <$75,000 92 (89–96) 7.9 (4.4–11.3) 96 (93–98) 4.4 (1.87–6.9) 95 (92–97) 5.5 (2.5–8.4) 88 (79–97) 11.8 (2.8–21)

     $75,000 or more 97 (95–99) 3.2 (1.3–5.1) 96 (92–99) 4.5 (0.77–8.2) 95 (92–97) 5.4 (2.6–8.2) 93 (86–99) 7.1 (0.6–14)
Notes:

N*= total weighted frequency of respondents within specific HRQoL domain

P*= Prevalence

95% CI = Confidence Interval

Table 2  (continued) 
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The global shift towards an aging population has wide-
ranging implications for society, including social, eco-
nomic, political, and health considerations [29, 32]. It 
is crucial to study the primary sociodemographic and 
health factors affecting older adults’ health and perceived 
HRQoL, given the rise in the percentage of people over 
65 and the focus on “good/healthy aging” [29]. Puerto 
Rico faces a growing number of elderly residents, a rise in 
chronic illnesses [22] as Puerto Rico becomes a destina-
tion hub for retirees, and young people leave the island 
for better economic opportunities. Aging often leads to 
a decline in functional abilities and increased healthcare 
needs, rendering older adults more vulnerable to chronic 
conditions [32]. Maintaining optimal levels of basic func-
tion and health is essential for promoting good aging, as a 
decrease in physical health negatively affects participants’ 
perception of the physical component of their HRQoL 
[28]. Additionally, with the increasing prevalence of dis-
eases, disabilities, dementia, and dysfunctions in old age, 
extending lifespan alone may not be sufficient [33, 34]. 
These circumstances have profound implications for 
population health of Puerto Ricans, including increased 
strain on the healthcare system, higher healthcare 
expenses, and greater demand for healthcare services.

Low household income is another significant sociode-
mographic factor influencing the HRQoL of adults in 
Puerto Rico. Our study found that low income is asso-
ciated with reduced HRQoL in all HRQOL-4 domains, 
which aligns with previous research [30]. Additionally, 
our study also suggested that regardless of education or 
employment status, low income increases the likelihood 
of reporting poor HRQoL, especially in the general health 
domain. Since the last time HRQoL was measured in PR 
in the last decade, the prevalence of low-income indi-
viduals rating HRQoL as poor has not improved [12]. The 
rising poverty levels in the context of Puerto Rico could 
result in increased rates of chronic diseases, reduced 
healthcare access and utilization, decreased mental well-
being, and overall diminished HRQoL for those affected 
[22, 34]. The literature on health disparities shows that 
low-income individuals may have difficulty accessing 
health services due to competing demands like seeking 
employment, working multiple jobs, caring for family, 
and making tough financial choices between healthcare 
and basic necessities such as food or housing [30]. Due 
to various factors such as income and wealth inequality, 
natural disasters, and limited access to health and social 
welfare infrastructures [4, 34], it is reasonable to assume 
that those with lower incomes in Puerto Rico report 
lower HRQoL. Interventions such as access to healthcare 
services, chronic disease management initiatives, mental 
health services expansion, physical activity promotion 
and population health policy and research efforts must 
evaluate the association and impact of sociodemographic 

characteristics and chronic conditions on the HRQoL 
of adults living in Puerto Rico, considering the different 
contexts that affect an individual, interpersonal, and pop-
ulation level of the island.

Limitations and strengths
The BRFSS survey is limited by its self-reported, cross-
sectional nature, preventing inferring causal relationships 
between poor HRQoL and other respondent character-
istics. Additionally, as a telephone survey, it excludes 
homeless and lower socioeconomic status individu-
als who may have more health impairments, as well as 
adults living in nursing homes or long-term care facili-
ties who tend to have lower HRQoL [15]. This exclusion 
may introduce selection bias and underestimation of 
poor HRQoL. Also, self-reported data may be subject to 
response bias and under or misreporting health behav-
iors, conditions, and HRQoL.

Despite these limitations, our study has several 
strengths. To the best of our knowledge, this is the first 
study utilizing the BRFSS that assesses the association 
between the four HRQoL-4 domains and sociodemo-
graphic characteristics and chronic conditions among 
adults living in Puerto Rico. The BRFSS gives reliable and 
valid results as it is designed to provide broad-based pop-
ulation information and relate to the HRQoL-4 domains 
[22, 30]. Also, the use of a representative dataset makes it 
possible to generalize our findings of HRQoL perceptions 
to the Puerto Rican adult population. Finally, investigat-
ing the four HRQOL measures together is an additional 
strength of the current study.

Conclusion
Through a comprehensive multivariable analysis, we 
have uncovered significant risk factors associated with 
poor HRQoL among adults living in Puerto Rico. These 
factors include chronic conditions, age, and income. 
Specifically, our findings suggest that individuals with 
an increasing number of chronic conditions were more 
likely to report poor HRQoL across all four domains. In 
addition, middle-aged and older adults, as well as those 
with lower socioeconomic status, were at increased risk 
for poor HRQoL. Furthermore, the prevalence of peo-
ple rating their HRQoL as poor shows that it has not 
improved since it was last assessed in 2011 [12]. The chal-
lenges facing Puerto Rico, such as fiscal austerity, income 
inequality, a debt crisis, significant emigration, and a 
suboptimal healthcare system, only exacerbate these dis-
parities. Investigating potential patterns in HRQoL mea-
sures is crucial to better plan for future healthcare needs, 
changing demographics, and environmental and eco-
nomic landscapes.

Using multiple domains of HRQoL can help to assess 
the burden of poor health in.
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a population, identify subgroups with unmet HRQoL 
needs, inform the development of targeted interventions, 
and monitor changes in a population’s HRQoL over time 
[35]. The use of these HRQoL domains in longitudinal 
and intervention studies is needed to increase our under-
standing of the causal relationships between sociodemo-
graphics, health risk factors, and HRQoL. Priority should 
be given to improving socioeconomic status, promoting 
healthy lifestyle behaviors, and addressing chronic condi-
tions. Thus, governmental actions are necessary to lessen 
the burden on older adults, low-income adults, and 
adults with chronic conditions in Puerto Rico.

Abbreviations
HRQoL	� Health-related Quality of Life
HRQoL-4	� Healthy Days Measures
BRFSS	� Behavioral Risk Factor Surveillance System
US	� United States
CDC	� Centers for Disease Control and Prevention
POR	� Prevalence Odds Ratio
CI	� Confidence Intervals
Ref	� Reference group

Acknowledgements
Not applicable.

Authors’ contributions
IFE led the article’s writing and contributed to conceptualization, 
methodological design, bibliographical search, data collection and 
preparation, statistical interpretation, manuscript edition, and article 
preparation. JAB contributed to the conceptualization, methodological 
design, data collection and preparation, performed statistical analysis and 
interpretation, critically revised the manuscript, and supervised the study. 
ARP contributed to conceptualization, methodological design, bibliographic 
search, and manuscript revision. LC contributed to conceptualization, critically 
revised, and edited the manuscript, supervised the study, and provided 
funding acquisition.

Funding
This research was supported by the Mount Sinai Global Health Disparities 
Research Training Program funded by the National Institute of Minority Health 
and Health Disparities (5 T37 MD001452) and the Short-term Training Program 
for Minority Students (5 R25 HL108857).

Data Availability
The 2019 Behavioral Risk Factor Surveillance System (BRFSS) data files 
supporting the conclusions of this article are publicly available at the website 
https://www.cdc.gov/brfss/annual_data/annual_2019.html.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
This article does not contain any studies with human participants performed 
by the authors.

Consent for publication
Not applicable.

Author details
1Department of Environmental Medicine and Public Health, Division of 
International Health, Icahn School of Medicine at Mount Sinai, New York, 
NY, USA
2Outcome Project, LLC, Vega Baja, Puerto Rico

3Department of Health Services Administration, Graduate School of 
Public Health, University of Puerto Rico Medical Sciences Campus, San 
Juan, Puerto Rico

Received: 13 April 2023 / Accepted: 31 October 2023

References
1.	 Garriga-López AM. Compounded Disasters: Puerto Rico confronts COVID-

19 under US colonialism. Soc Anthropol. 2020;28(2):269–70. https://doi.
org/10.1111/1469-8676.12821.

2.	 Lafarga Previdi I, Vélez Vega CM. Health Disparities Research Framework 
Adaptation to reflect Puerto Rico’s Socio-Cultural Context. Int J Environ Res 
Public Health. 2020;17(22):8544. https://doi.org/10.3390/ijerph17228544. 
Published 2020 Nov 18.

3.	 Cintron Y. Health-related quality of life - Puerto Rico, 1996–2000. JAMA. 
2002;287(19):2497–9. https://doi.org/10.1001/jama.287.19.2497.

4.	 García C, Rivera FI, Garcia MA, Burgos G, Aranda MP. Contextualizing the 
COVID-19 era in Puerto Rico: compounding Disasters and parallel pandemics. 
J Gerontol B Psychol Sci Soc Sci. 2021;76(7):e263–7. https://doi.org/10.1093/
geronb/gbaa186.

5.	 U.S. Census. Quick Facts: Puerto Rico. Published 2021. Accessed 22 January 
2022. https://www.census.gov/quickfacts/fact/table/PR#.

6.	 Centers for Disease Control and Prevention. Health-Related Quality of Life 
(HRQoL). https://www.cdc.gov/hrqol/index.htm. Updated June 16, 2021. 
Accessed 15 November 2021.

7.	 Brătucu G, Tudor AIM, Dovleac L, Sumedrea S, Chițu IB, Trifan A. The Impact of 
New Technologies on individuals’ health perceptions in the European Union. 
Sustainability. 2020;12(24):10349. https://doi.org/10.3390/su122410349.

8.	 Lim E, Davis J, Siriwardhana C, Aggarwal L, Hixon A, Chen JJ. Racial/ethnic 
differences in health-related quality of life among Hawaii adult popula-
tion. Health Qual Life Outcomes. 2020;18(1):380. https://doi.org/10.1186/
s12955-020-01625-4.

9.	 Department of Health and Human Services (HHS). Healthy People 2020, 
Washington DC. ; 2021. Retrieved from: https://www.healthypeople.
gov/2020/About-Healthy-People. Accessed 10 January 2022.

10.	 Moriarty DG, Zack MM, Kobau R. The Centers for Disease Control and Preven-
tion’s healthy days measures - population tracking of perceived physical and 
mental health over time. Health Qual Life Outcomes. 2003;1:37. https://doi.
org/10.1186/1477-7525-1-37. Published 2003 Sep 2.

11.	 Thompson WW, Zack MM, Krahn GL, Andresen EM, Barile JP. Health-related 
quality of life among older adults with and without functional limita-
tions. Am J Public Health. 2013;103(3):496–502. https://doi.org/10.2105/
AJPH.2011.300500.

12.	 Serrano-Rodriguez R, Amill-Rosario A, Puerto Rico-Behavior Risk Factor 
Surveillance System Annual Report. : 2011 [PDF]. Puerto Rico Department 
of Health; 2011. Available from: http://www.estadisticas.gobierno.pr/iepr/
LinkClick.aspx?fileticket=wo1dnQRAaQA%3D&tabid=186. Accessed 15 
November 2021.

13.	 Centers for Disease Control and Prevention (CDC). 2020 BRFSS Survey Data 
and Documentation. https://www.cdc.gov/brfss/annual_data/annual_2020.
html. Updated October 27, 2022. Accessed 1 November 2021.

14.	 Centers for Disease Control and Prevention (CDC). Behavioral Risk Factor 
Surveillance System (BRFSS). https://www.cdc.gov/BRFSS/. Updated February 
9, 2023. Accessed 15 December 2021.

15.	 Opdal IM, Larsen LS, Hopstock LA, Schirmer H, Lorem GF. A prospective study 
on the effect of self-reported health and leisure time physical activity on 
mortality among an ageing population: results from the Tromsø study. BMC 
Public Health. 2020;20(1):575. https://doi.org/10.1186/s12889-020-08681-x.

16.	 Urbstonaitis R, Deshpande M, Arnoldi J. Asthma and Health Related Quality of 
Life in late midlife adults. Res Social Adm Pharm. 2019;15(1):61–9. https://doi.
org/10.1016/j.sapharm.2018.03.003.

17.	 Pampel FC. Logistic regression: a primer (quantitative applications in the 
Social Sciences). 1st ed. SAGE Publications; 2000.

18.	 Lumley T. Survey: analysis of complex survey samples R package version 4.0; 
2020.

19.	 Census Bureau US. ACS 2018 (1-year estimates). Washington, DC: U.S. Census 
Bureau; 2019. Accessed January 20, 2022. https://www.socialexplorer.com/
tables/ACS2018/R12592167.

https://www.cdc.gov/brfss/annual_data/annual_2019.html
https://doi.org/10.1111/1469-8676.12821
https://doi.org/10.1111/1469-8676.12821
https://doi.org/10.3390/ijerph17228544
https://doi.org/10.1001/jama.287.19.2497
https://doi.org/10.1093/geronb/gbaa186
https://doi.org/10.1093/geronb/gbaa186
https://www.census.gov/quickfacts/fact/table/PR#
https://www.cdc.gov/hrqol/index.htm
https://doi.org/10.3390/su122410349
https://doi.org/10.1186/s12955-020-01625-4
https://doi.org/10.1186/s12955-020-01625-4
https://www.healthypeople.gov/2020/About-Healthy-People
https://www.healthypeople.gov/2020/About-Healthy-People
https://doi.org/10.1186/1477-7525-1-37
https://doi.org/10.1186/1477-7525-1-37
https://doi.org/10.2105/AJPH.2011.300500
https://doi.org/10.2105/AJPH.2011.300500
http://www.estadisticas.gobierno.pr/iepr/LinkClick.aspx?fileticket=wo1dnQRAaQA%3D&tabid=186
http://www.estadisticas.gobierno.pr/iepr/LinkClick.aspx?fileticket=wo1dnQRAaQA%3D&tabid=186
https://www.cdc.gov/brfss/annual_data/annual_2020.html
https://www.cdc.gov/brfss/annual_data/annual_2020.html
https://www.cdc.gov/BRFSS/
https://doi.org/10.1186/s12889-020-08681-x
https://doi.org/10.1016/j.sapharm.2018.03.003
https://doi.org/10.1016/j.sapharm.2018.03.003
https://www.socialexplorer.com/tables/ACS2018/R12592167
https://www.socialexplorer.com/tables/ACS2018/R12592167


Page 11 of 11Frontera-Escudero et al. BMC Public Health         (2023) 23:2150 

20.	 Ruiz-Serrano K, Felici M, Díaz-García R, Cases A, Informe de Enfermedades, 
Crónicas. 2016–7. División de Prevención y Control de Enfermedades Cróni-
cas, Secretaría de Promoción para la Salud del Departamento de Salud de 
Puerto Rico; 2019.

21.	 Centers for Disease Control and Prevention (CDC). Chronic diseases in 
America. https://www.cdc.gov/chronicdisease/resources/infographic/
chronic-diseases.htm. Updated December 13, 2022. Accessed 15 June 2022.

22.	 Mattei J, Tamez M, Ríos-Bedoya CF, Xiao RS, Tucker KL, Rodríguez-Orengo 
JF. Health conditions and lifestyle risk factors of adults living in Puerto Rico: 
a cross-sectional study. BMC Public Health. 2018;18(1):1–12. https://doi.
org/10.1186/s12889-018-5359-z.

23.	 Heyworth IT, Hazell ML, Linehan MF, Frank TL. How do common chronic con-
ditions affect health-related quality of life? Br J Gen Pract. 2009;59(568):e353–
8. https://doi.org/10.3399/bjgp09X453990.

24.	 Makovski TT, Schmitz S, Zeegers MP, Stranges S, van den Akker M. Multi-
morbidity and quality of life: systematic literature review and meta-analysis. 
Ageing Res Rev. 2019;53:100903. https://doi.org/10.1016/j.arr.2019.04.005.

25.	 Hajat C, Stein E. The global burden of multiple chronic conditions: a nar-
rative review. Prev Med Rep. 2018;12:284–93. https://doi.org/10.1016/j.
pmedr.2018.10.008.

26.	 Cohn DV, Patten E, Lopez MH. Puerto Rican population declines 
on island, grows on US mainland. Pew Research Center’s His-
panic Trends Project. August 11, 2014. Accessed 1 March 
2022. https://www.pewresearch.org/hispanic/2014/08/11/
puerto-rican-population-declines-on-island-grows-on-u-s-mainland/.

27.	 Alcorn T. Puerto Rico’s health system after Hurricane Maria. Lancet. 
2017;390(10103):e24. https://doi.org/10.1016/S0140-6736(17)32591-6.

28.	 Etxeberria I, Urdaneta E, Galdona N. Factors associated with health-related 
quality of life (HRQoL): differential patterns depending on age. Qual Life Res. 
2019;28(8):2221–31. https://doi.org/10.1007/s11136-019-02182-0.

29.	 Krawczyk-Suszek M, Kleinrok A. Health-Related Quality of Life (HRQoL) of 
people over 65 years of age. Int J Environ Res Public Health. 2022;19(2):625. 
https://doi.org/10.3390/ijerph19020625. PMID: 35055448; PMCID: 
PMC8776108.

30.	 Mazurek K, Ciesla J, Akakpo R. Disparities in health related quality of life 
among illinoisans diagnosed with depressive disorder: findings from the 
2017 BRFSS. BMC Public Health. 2020;20(1):936. https://doi.org/10.1186/
s12889-020-09041-5.

31.	 Luong G, Charles ST, Fingerman KL. Better with Age: Social relation-
ships Across Adulthood. J Soc Pers Relat. 2011;28(1):9–23. https://doi.
org/10.1177/0265407510391362.

32.	 Harper S. Economic and social implications of aging societies. Science. 
2014;346(6209):587–91. https://doi.org/10.1126/science.1254405.

33.	 Brown GC. Living too long: the current focus of medical research on increas-
ing the quantity, rather than the quality, of life is damaging our health 
and harming the economy. EMBO Rep. 2015;16(2):137–41. https://doi.
org/10.15252/embr.201439518.

34.	 Joseph SR, Voyles C, Williams KD, Smith E, Chilton M. Colonial neglect and 
the Right to Health in Puerto Rico after Hurricane Maria. Am J Public Health. 
2020;110(10):1512–8. https://doi.org/10.2105/AJPH.2020.305814.

35.	 Jiang Y, Hesser JE. Associations between health-related quality of life and 
demographics and health risks. Results from Rhode Island’s 2002 behav-
ioral risk factor survey. Health Qual Life Outcomes. 2006;4:14. https://doi.
org/10.1186/1477-7525-4-14.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://www.cdc.gov/chronicdisease/resources/infographic/chronic-diseases.htm
https://www.cdc.gov/chronicdisease/resources/infographic/chronic-diseases.htm
https://doi.org/10.1186/s12889-018-5359-z
https://doi.org/10.1186/s12889-018-5359-z
https://doi.org/10.3399/bjgp09X453990
https://doi.org/10.1016/j.arr.2019.04.005
https://doi.org/10.1016/j.pmedr.2018.10.008
https://doi.org/10.1016/j.pmedr.2018.10.008
https://www.pewresearch.org/hispanic/2014/08/11/puerto-rican-population-declines-on-island-grows-on-u-s-mainland/
https://www.pewresearch.org/hispanic/2014/08/11/puerto-rican-population-declines-on-island-grows-on-u-s-mainland/
https://doi.org/10.1016/S0140-6736(17)32591-6
https://doi.org/10.1007/s11136-019-02182-0
https://doi.org/10.3390/ijerph19020625
https://doi.org/10.1186/s12889-020-09041-5
https://doi.org/10.1186/s12889-020-09041-5
https://doi.org/10.1177/0265407510391362
https://doi.org/10.1177/0265407510391362
https://doi.org/10.1126/science.1254405
https://doi.org/10.15252/embr.201439518
https://doi.org/10.15252/embr.201439518
https://doi.org/10.2105/AJPH.2020.305814
https://doi.org/10.1186/1477-7525-4-14
https://doi.org/10.1186/1477-7525-4-14

	﻿Sociodemographic and health risk factors associated with health-related quality of life among adults living in Puerto Rico in 2019: a cross-sectional study
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Participants
	﻿Data source and study sample
	﻿Materials
	﻿Dependent variable
	﻿Health-related quality of life (HRQoL-4)


	﻿Independent variables
	﻿Sociodemographic characteristics and chronic conditions

	﻿Procedures
	﻿Statistical analysis
	﻿Results
	﻿General Health
	﻿Physical Health Impairment
	﻿Mental Health Impairment
	﻿Activity limitation

	﻿Discussion
	﻿Limitations and strengths

	﻿Conclusion
	﻿References


