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Abstract: Introduction: Evidence supports the relationships between socioeconomic status and access
to health care, incidence of pathologies, and lifestyle. Objective: The aim of this research was to
investigate whether there are associations between having a household income below the poverty line,
and participation in unhealthy lifestyle habits, the prevalence of non-communicable diseases, and the
number of comorbidities in US middle-aged and older adults. Methods: This cross-sectional study is
based on the NHANES 2011–2020. A total of 10,788 US middle-aged and older adults (5653 males
and 5135 females) participated in this research. Associations were studied through the Chi-squared
test, and odds ratios were calculated using a binary logistic regression model. Results: There were
associations between a household income below the poverty line and physical inactivity, unhealthy
diet, and being or having been an alcoholic. Associations were found between this adverse economic
situation and having hypertension, diabetes, liver disease, kidney problems, arthritis, congestive heart
failure, angina pectoris, heart attack, stroke, and also with having two or more, three or more, four or
more, and five or more comorbidities. Increased odds of being involved in these unhealthy habits
and of suffering these diseases and multimorbidity were found for those with a family income below
the poverty threshold. Conclusions: The existence of associations between having a family income
under the poverty threshold and having unhealthy habits, suffering non-communicable diseases, and
having multimorbidity is confirmed in US middle-aged and older adults. Increased odds for various
non-communicable diseases, multimorbidity, and for being involved in these unhealthy habits were
found for this low-income group. These findings should serve to draw the attention of policy makers
to the increased health vulnerability of the adult population below the poverty line in the US.

Keywords: epidemiology; economic deprivation; physical activity; public health; socioeconomic
inequalities; socioeconomic factors

1. Introduction

Socioeconomic status (SES) describes the situation of individuals based on their edu-
cation, income, and type of work, usually categorized as high, medium, or low. In other
words, socioeconomic status could be defined as a person’s social place within a social
group based on factors such as income or education [1].

In many cases the accessibility that individuals may have to certain services is de-
termined by their socioeconomic level or status; for example, in the case of housing [2],
health services such as health insurance [3], and access to certain levels of the education
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system [4]. This condition of inability, in which an individual may have limited access to
societal resources, is known as socioeconomic deprivation, and is directly linked to factors
of poverty, discrimination, or other disadvantages [5,6]. This socioeconomic deprivation
also affects access to the health system, with socioeconomic inequalities also having an
impact on the health of individuals.

There are different methods of health care management that each country administers
and finances. Most health systems include a combination of public and private health care
providers [7]. In the case of the United States, it has a combination of public and private
health services, with the private part predominating. Thus, the main weakness of the
system is the insufficiency of insurance coverage for high-cost health problems, as there is
a proportion of Americans who are uninsured or underinsured due to their incapacity to
assume the cost of medical insurance services [8].

Although total health expenditure per capita in the United States is one of the highest
among members of the Organisation for Economic Co-operation and Development, life
expectancy is lower than in member countries. In addition, there is racial and ethnic
disparity in mortality rates [9].

This highlights the difficulty of a certain part of the population to access certain
care services due to factors linked to their economic and social status. Numerous studies
show higher mortality and prevalence of chronic diseases such as diabetes [10], stroke [11],
hypertension [12] as well as cholesterol [13], thyroid [14] and liver disease [15] in individuals
at risk of socioeconomic exclusion Also, a direct impact is observed among people of low
socioeconomic status linked to unfavorable mental health status [16]. Furthermore, it has
been observed that people with unfavorable economic status suffer from a higher number
of comorbidities [17,18].

On the other hand, lifestyle habits have been demonstrated to have implications for
health and quality of life in the short and long term [19,20]. An individual’s lifestyle is
partially determined by their environmental and socioeconomic context, even more during
adolescence and the early phases of adulthood [21]. In line with this, economic conditions,
especially poverty, are considered relevant factors in the consolidation of health patterns
that will be maintain over time [22]. Physical inactivity [23], an unhealthy diet [24], and
alcohol consumption [25] are among the modifiable lifestyle factors that can impact health
in a more negative way.

Evidence suggests the existence of a relationship between an individual’s socioeco-
nomic level and their ability to access health care, their lifestyle, and their incidence of
pathologies. Although there is evidence of an association between each of these variables
separately and socioeconomic status, there has no study of the US population that includes
the associations between household income and behavioral factors related to healthy habits,
the prevalence of noncommunicable diseases, and comorbidities, and that calculates odds
ratios for these variables.

We could hypothesize that those people with an income below the poverty line could
have a higher prevalence of diseases and a higher participation in unhealthy lifestyle
habits. Thus, the aim of this study was to study, in a population of US middle-aged
and older adults, whether there are associations between having a family income below
the poverty threshold and participation in unhealthy lifestyle habits, the prevalence of
non-communicable diseases and multimorbidity. In addition, the odds ratios of having
unhealthy lifestyle habits, suffering from non-communicable diseases, and having several
comorbidities were calculated.

2. Materials and Methods
2.1. Design

The present work is a cross-sectional study that uses data from the National Health
and Nutrition Examination Survey (NHANES), from its versions since 2011 to March 2020.
The NHANES is a program conducted by the National Center for Health Statistics (NCHS),
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whose objective is to address the nutritional and health status of non-institutionalized US
adults and children [26].

2.2. Participants

The following inclusion criteria were established for participants to enter the final
sample: being 40 years old or older and having valid data for the variables: ratio of family
income to poverty, physical activity, quality of diet, alcohol consumption, hypertension,
high cholesterol, diabetes, liver conditions, thyroid problems, kidney problems, arthritis,
congestive heart failure, coronary heart disease, angina pectoris, heart attack, and stroke.

The NHANES, in its editions from 2011 to March 2020, has a total of 45,462 participants
(22,472 males and 22,990 females). In total, 27,845 participants were excluded because they
were younger than 40 years old. A total of 6829 participants were excluded due to the
unavailability of data on one or more of the following variables: ratio of family income to
poverty, physical activity, diet, alcohol consumption, hypertension, cholesterol, diabetes,
congestive heart failure, coronary heart disease, angina pectoris, heart attack, stroke, thyroid
problems, liver condition, kidney problems, and arthritis.

The final sample consisted of 10,788 participants (5653 males and 5135 females)
(Figure 1).
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2.3. Variables

• Gender (item RIAGENDR of the NHANES): participants selected one option among:
“males” and “females”.

• Age (item RIDAGEYR of the NHANES): in years at the moment the survey and a
medical examination were conducted.

• Family income (item INDFMPIR of the NHANES): This variable was generated from
the ratio of family income to poverty variable (item INDFMPIR), which expresses
a family’s income as a function of the poverty threshold in its state. The poverty
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threshold corresponds to 1. All families with a value below 1 are below the poverty
threshold.

• Physical Inactivity: This variable sought to classify the participants as “physically
inactive”, in the case of those who reported not practicing any type of physical ac-
tivity, or “physically active”, for those who reported walking, cycling or engaging in
moderate/intense physical activity. This variable was constructed from the General-
ized Physical Activity Questionnaire [26] (items PAQ610, PAD615, PAQ625, PAD630,
PAQ640, PAD645, PAQ655, PAD660, PAQ670, and PAD675 of the NHANES).

• Unhealthy diet: Participants were asked to define their diet as “Excellent”, “Very
Good”, “Good”, “Fair”, or “Poor”. Participants who answered with one of the
three first options (“Good”, “Very Good”, or “Excellent”), were classified as having a
“healthy diet”, while individuals who responded “Fair” or “Poor”, were identified as
having an “unhealthy diet”. This variable was generated from the item DBQ700.

• Alcohol drinker: Participants were asked if they experienced a time in their life when
they drank four or more drinks of any alcoholic beverage almost daily. They had to
answer “Yes” or “No”. This variable corresponds to item ALQ151.

• Hypertension: “Yes” or “No” depending on whether participants had been diagnosed
with hypertension by a physician. This variable corresponds to item BPQ020.

• High cholesterol: “Yes” or “No” depending on whether participants had been di-
agnosed with high cholesterol by a physician. This variable corresponds to item
BPQ080.

• Diabetes: “Yes” or “No” depending on whether participants had been diagnosed with
diabetes by a physician. This variable corresponds to item DIQ010.

• Liver condition: “Yes” or “No” depending on whether participants had been di-
agnosed with a liver condition by a physician. This variable corresponds to item
MCQ160L.

• Thyroid problems: “Yes” or “No” depending on whether participants had been di-
agnosed with thyroid problems by a physician. This variable corresponds to item
MCQ160M.

• Kidney problems: “Yes” or “No” depending on whether participants had been di-
agnosed with kidney problems by a physician. This variable corresponds to item
KIQ022.

• Arthritis: “Yes” or “No” depending on whether participants had been diagnosed with
arthritis by a physician. This variable corresponds to item MCQ160A.

• Congestive heart failure: “Yes” or “No” depending on whether participants had been
diagnosed with congestive heart failure by a physician. This variable corresponds to
item MCQ160B.

• Coronary heart disease: “Yes” or “No” depending on whether participants had been
told by a physician that they had coronary heart disease. This variable corresponds to
item MCQ160C.

• Angina pectoris: “Yes” or “No” depending on whether participants had been told by a
physician that they had angina pectoris. This variable corresponds to item MCQ160D.

• Heart attack: “Yes” or “No” depending on whether participants had been told by a
physician that they had heart attack. This variable corresponds to item MCQ160E.

• Stroke: “Yes” or “No” depending on whether participants had been told by a physician
that they had coronary heart disease. This variable corresponds to item MCQ160F.

• Number of comorbidities: For the calculation of this variable, the participants’ response
to the variables hypertension, hypercholesterolemia diabetes, liver condition, thyroid
problems, kidney problems, arthritis, congestive heart failure, coronary heart disease,
angina pectoris, heart attack, and stroke, was taken into account. One point was
added for each pathology suffered by the participant, the total being the number of
pathologies suffered by the subject. The following groups were formed—the grouping
of the participants by the number of comorbidities they suffered from:
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No morbidities: the participant did not suffer from any of the pathologies included in
this research.

One or more comorbidities: the participant suffered from at least 1 of the pathologies
included in this study.

Two or more comorbidities: the participant suffered from at least 2 of the pathologies
included in this study.

Three or more comorbidities: the participant suffered from at least 3 of the pathologies
included in this study.

Four or more comorbidities: the participant suffered from at least 4 of the pathologies
included in this study.

Five or more comorbidities: the participant suffered from at least 5 of the pathologies
included in this study.

2.4. Statistical Analysis

Data normality was tested using the Shapiro–Wilk test (p < 0.001) and Q-Q representa-
tion. Sufficient evidence was not found to assume that data followed a normal distribution,
this suggested that non-parametric tests should be used in the next statistical procedures.

The ordinal variables are presented as number of cases and percentage. Age, which is
the only continuous variable, was presented in the median and interquartile range (and
mean and standard deviation as complementary data).

Associations were studied through the Chi-squared test, exploring the possible associ-
ations between an income under the poverty threshold and non-communicable diseases,
non-healthy habits, and suffering comorbidities. To study differences in proportions be-
tween those with a family income under the poverty threshold and those above it, the post
hoc pairwise z-test for independent proportions was used. Additionally, in order to study
the effect size, Phi was calculated.

The odds ratios and their 95% confidence intervals adjusted for age and gender,
were calculated using the generalized linear models with binomial distribution with the
backward LR method.

The level of significance was set at 0.05, and for all the mentioned statistical procedures,
the software SPSS 26th version (IBM SPSS, Chicago, IL, USA) was used.

3. Results

In Table 1, the mean and median age of the participants, and the number of participants
with a family income above/equal or below the poverty threshold can be observed. Females
were shown to be significantly younger than males (<0.001). No significant differences
regarding family income were found among genders (p = 0.496).

The Chi-squared test showed that there were significant associations between having a
family income below the poverty threshold and not being physically active (<0.001), having
an unhealthy diet (<0.001) and being or having been a high alcohol consumer (<0.001)
(Figure 2). Likewise, participation in unhealthy lifestyle habits was significantly higher in
people with an income below the poverty line, with this group having a higher percentage
of physically inactive people, with an unhealthy diet, and who drink or have drunk large
amounts of alcohol, compared to those with an income equal to or above the poverty line.

Similarly, an income below the poverty line was proven to be associated with the
prevalence of hypertension (<0.001), diabetes (<0.001), liver problems (<0.001), kidney
problems (<0.05), and arthritis (<0.001) (Figure 3). Individuals with a family income below
the poverty line had a significantly higher prevalence of hypertension, diabetes, liver
problems, kidney problems, and arthritis.
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Table 1. Characterization of the sample, middle-aged and older adults from the NHANES 2011–2020.

Variable
General Population (n = 10,788)

Males
(n = 5653)

Females
(n = 5135) p *

Age

Mean (SD) 59.40 (11.87) 59.80 (11.86) 58.97 (11.87) -

Median (IQR) 59.00 (40) 60.00 (40) 58.00 (40) <0.001

Family income
General Population (n = 10,788) Males

(n = 5653)
Females

(n = 5135) p

n % n % n %

Equal/over poverty threshold 8919 82.7% 4687 82.4% 4232 82.9%
0.496

Under poverty threshold 1869 17.3% 966 17.1% 903 17.6%

p * = p-value of the Mann–Whitney U test; p = p-value of the Chi-squared test; * = p-value under the level of
significance.
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Figure 2. Prevalence of unhealthy habits in middle-aged and older adults with a family income under
the poverty threshold, compared to those with a higher income, and associations of having these
unhealthy habits with an income under the poverty threshold. † = Significant associations according
to the Chi-squared test between having an income below the poverty threshold and the prevalence
of a non-communicable diseases; * = significant differences in the z-test with Bonferroni corrections
between participants with an income below the poverty threshold compared to those equal to or
above it.

Associations were found between suffering heart failure (p < 0.001), angina pectoris
(p < 0.05), heart attack (p < 0.001), and stroke (p < 0.001) and having an income below the
poverty threshold (Figure 4). Individuals with a family income below the poverty line had
a significantly higher prevalence of cardiac pathologies: congestive heart failure, angina
pectoris, heart attack, and stroke. Likewise, the Chi-squared test found no association be-
tween suffering coronary heart disease and having an income below the poverty threshold,
and the difference in the prevalence of this cardiac pathology between participants with an
income below the threshold and those with a higher income was not significant according
to the z-test.
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Figure 3. Prevalence of non-communicable diseases in middle-aged and older adults with a family
income under the poverty threshold, compared to those with a higher income, and associations of
these diseases with an income under the poverty threshold. † = Significant associations according to
the Chi-squared test between having an income below the poverty threshold and the prevalence of a
non-communicable disease; * = significant differences in the z-test with Bonferroni corrections in the
prevalence of a non-communicable disease between participants with an income below the poverty
threshold compared to those equal to or above it.
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Figure 4. Prevalence of cardiac diseases in middle-aged and older adults with a family income under
the poverty threshold, compared to those with a higher income, and associations of this diseases with
an income under the poverty threshold. † = Significant associations according to the Chi-squared
test between having an income below the poverty threshold and the prevalence of a cardiac problem;
* = significant differences in the z-test with Bonferroni corrections in the prevalence of a cardiac
problem between participants with an income below the poverty threshold compared to those equal
to or above it.

Significant associations were found between having an income below the poverty line
and suffering two or more (<0.001), three or more (<0.001), four or more (<0.001), and five
or more comorbidities (<0.001). However, no associations were found between this adverse
economic situation and suffering no comorbidity or suffering one or more comorbidities
(Table 2).
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Table 2. Prevalence of multimorbidity in middle-aged and older adults with a family income under
the poverty threshold, compared to those with a higher income, and associations of multimorbidity
with having a family income under the poverty threshold.

Equal/Above Poverty Threshold Under Poverty Threshold
X2 Phi p-Value

N (%) N (%)

No morbidities
Yes 1760 19.7 345 18.5

1.597 0.012 0.206No 7159 80.3 1524 81.5

1 or more comorbidities
Yes 7159 80.3 1524 81.5

1.597 −0.012 0.206No 1760 19.7 345 18.5

2 or more comorbidities
Yes 5125 57.5 1184 * 63.3

22.061 −0.045 <0.001No 3794 42.5 685 * 36.7

3 or more comorbidities
Yes 3297 37.0 811 * 43.4

27.062 −0.050 <0.001No 5622 63.0 1058 * 56.6

4 or more comorbidities
Yes 1809 20.3 479 * 25.6

26.428 −0.049 <0.001No 7110 79.7 1390 * 74.4

5 or more comorbidities
Yes 887 9.9 243 * 13.0

15.394 −0.038 <0.001No 8032 90.1 1626 * 87.0

* = significant differences in the z-test with Bonferroni corrections between participants with an income below the
poverty threshold compared to those equal to or above it.

The odds ratio analysis revealed that middle-aged and older adults with a family
income below the poverty threshold had increased odds of being physically inactive (OR:
1.533; 95%CI: 1.378–1.705), having an unhealthy diet (OR: 1.878; 95%CI: 1.690–2.086), being
or have been an alcohol drinker (OR: 2.097; 95%CI: 1.860–2.364), suffering hypertension (OR:
1.395; 95%CI: 1.257–1.548), diabetes (OR: 1.572; 95%CI: 1.394–1.773), liver conditions (OR:
1.866; 95%CI: 1.558–2.235), kidney complications (OR: 1.494; 95%CI: 1.201–1.859), arthritis
(OR: 1.345; 95%CI: 1.209–1.497), congestive heart failure (OR: 1.795; 95%CI: 1.453–2.217),
coronary heart disease (OR: 1.348; 95%CI: 1.093–1.663), angina pectoris (OR: 1.509; 95%CI:
1.171–1.944), heart attack (OR: 1.903; 95%CI: 1.576–2.299), and stroke (OR: 1.862; 95%CI:
1.537–2.255), compared to those with a higher income (Figure 5). In contrast, the odds ratios
of suffering high cholesterol (p = 0.360) and thyroid problems (p = 0.856) of people with
such adverse economic situation were not significant.
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The odds ratio of suffering comorbidities evidenced that people with an income below
the poverty line had reduced odds of not suffering any comorbidity (OR: 0.860; 95%CI:
0.751–0.984), likewise they had significantly higher odds than people with better economic
situation of suffering one or more (OR: 1. 163; 95%CI: 1.016–1.332), two or more (OR:
1.453; 95%CI: 1.300–1.625), three or more (OR: 1.512; 95%CI: 1.355–1.785), four or more (OR:
1.577; 95%CI: 1.393–1.785), and five or more comorbidities (OR: 1.568; 95%CI: 1.338–1.837)
(Figure 6).
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4. Discussion

This study aimed to explore if there are associations between having an income
below the poverty threshold and having unhealthy lifestyle habits, suffering from non-
communicable diseases, and suffering multimorbidity. The results of this research con-
firmed that in middle-aged and older US adults, there exist associations between a family
income below the poverty threshold and physical inactivity, eating an unhealthy diet,
and being or having been an alcoholic. Similarly, associations were found between this
adverse economic situation and suffering from hypertension, diabetes, liver condition,
kidney problems, arthritis, angina pectoris, heart attack, coronary heart disease, and stroke.
Furthermore, relationships between this adverse economic situation and high cholesterol,
thyroid problems, and coronary heart disease, were not found. Finally, a family income
below the poverty line was associated with suffering two or more, three or more, four or
more, and five or more comorbidities.

The results showed that there were associations between a family income below the
poverty line, and physical inactivity, an unhealthy diet, and being or having been a high
alcohol drinker. These non-healthy lifestyle habits were shown to be more prevalent in
individuals in this adverse economic situation, in this line, increased odds ratio of having
these behaviors were seen for the group with a family income considered as poverty.
Regarding physical activity, Chien et al. observed a significant positive association between
the prevalence of physical inactivity and the percentage of poverty, that is, people who were
economically disadvantaged had a higher incidence of physical inactivity, coinciding with
our results [27]. Household income level has also been shown to influence the healthfulness
of food intake, so that lower incomes were associated with poorer food quality as well as
being characterized by a diet considered unhealthy [28].

Regarding alcohol consumption, a previous study found a significant positive asso-
ciation between drinking alcoholic beverages and poverty level, reporting that drinking
alcoholic beverages increases the probability of belonging to a poor household, in line
with our study [29]. In addition, it has been reported that the rate of alcoholism increases
as socioeconomic status decreases, placing drinkers and ex-drinkers, mostly, in a lower
socioeconomic class [30], reaffirming our findings.
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Considering the influence of having a low socioeconomic status on the likelihood
of having an unhealthy lifestyle, it can be affirmed that socioeconomic status affects the
exposure to health risk factors [31,32]. Thus, there is a need to consider the health conse-
quences that this may have for the population in this disadvantaged economic situation.
Recent studies indicate that increased salt intake, fatty foods, physical inactivity, and al-
cohol consumption are common risk factors linked to hypertension [33]. However, there
are other risk factors related to socioeconomic disadvantage, such as early childhood un-
dernutrition, lower educational level, place of residence, and employment status, which
increase the likelihood of non-communicable diseases like hypertension and cardiovascular
diseases [12,34,35].

Associations between having an income under the poverty threshold and suffering
hypertension, diabetes, liver condition, kidney problems, arthritis, coronary heart disease,
angina pectoris, heart attack, and stroke were confirmed. At the same time a significantly
higher prevalence of these non-communicable diseases was found in those with this
economically disadvantaged situation. The analysis of the odds ratio adjusted for gender
and age corroborated the increased likelihood of suffering these health problems for the
population under the poverty threshold. In line with this, associations have been found
that connect economic level and educational level with the prevalence of pathologies such
as hypertension, especially with increasing age [36]. Other research has found that people
with incomes below the poverty line suffer from a higher incidence of diabetes [37,38] and
high cholesterol [39]. Additionally, it has been identified that people in a disadvantaged
economic situation suffer to a greater extent from liver [40], thyroid [41], kidney [42], and
arthritis [43] problems.

Socioeconomic status (SES) has been inversely related to cardiovascular disease inci-
dence, as shown in the present study, and also with mortality [44]. In developed countries,
individuals with a low SES present higher odds of heart disease and cardiovascular disease
in comparison to those with a higher SES, with marked differences in the incidence of these
health problems between these population groups [45,46]. Thus, by highlighting the inverse
relationship between socioeconomic status (SES) and the risk factors described above, it
is necessary to establish preventive measures to reduce the impact of non-communicable
diseases in the population with a low SES [47], justifying the approach of the present study.

Finally, the study of the number of coexisting comorbidities revealed that there were
associations between having two or more, three or more, four or more, and five or more
comorbidities an having a family income below the poverty line. Finding that the per-
centage of the population suffering from two, three, four, and five or more comorbidities
is significantly higher in the low-income population compared to those with an income
equal to or above the poverty threshold. The analysis of the odds ratio evidenced that
people with this adverse economic situation were significantly more likely to have one or
more, two or more, three or more, four or more, and five or more comorbidities, while they
have a lower chance of not having any comorbidities. Evidence suggests that economically
disadvantaged people suffer from a higher number comorbidities, linking this to the de-
privation and social inequalities experienced by this part of the population [48–50]. On
the contrary, a higher SES has been shown to be associated with a greater life expectancy,
improved subjective well-being, and a superior medical history than people with a lower
SES [51], which is in line with the findings of the present research highlighting that there
are difference in the incidence of comorbidities according to SES.

The main relevance of our study is to expose the main health risks faced by the eco-
nomically disadvantaged and to make visible through our findings that the prevalence of
having certain non-communicable pathologies could be greatly reduced by focusing atten-
tion on modifiable risk factors, i.e., by placing lifestyle habits at a key point in the health
of the most disadvantaged people. This study offers a novel and original contribution by
comprehensively exploring the associations between poverty, unhealthy habits, comor-
bidity, and non-communicable diseases in middle-aged and older adults in the US. The
originality lies in the holistic approach, the identification of a range of interrelated diseases
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and health behaviors, and the clear implications for public policy action, with an emphasis
on improving the health and well-being of economically disadvantaged populations.

4.1. Practical Implications and Future Line Research

The findings of the present study cand help public health institutions and administra-
tions to promote programs that seek to increased adherence to healthy behaviors in terms
of improving diet quality, increasing physical activity, and reducing or eliminating alcohol
intake in economically disadvantaged populations. Focusing resources on modifiable risk
factors would imply a considerable reduction in health expenditure for public institutions
and for individuals who are part of this group with a higher risk of suffering from health
problems, which is the population with low incomes. Furthermore, this research and
other similar works also aim to increase the visibility of the health implications that the
population in economic disadvantaged situations face, and if possible, to help people in this
situation to become aware of the importance of lifestyle in terms of the state of their health.

In this sense, the results of this study could serve as a reference for future experimental
studies in low-income population groups, including intervention programs on re-education
and adherence to healthy behaviors, as well as to explore the effect of these programs in
longitudinal studies.

4.2. Limitations

This study has some limitations that should be acknowledged. First, due to its cross-
sectional design, causality cannot be established between household income below the
poverty line and the unhealthy habits, non-communicable diseases, and multimorbidities
observed. Second, the data regarding lifestyle habits were derived from self-reported
responses in the NHANES, which may be subject to recall bias and social desirability bias.
Finally, this study analyzed multiple health outcomes independently using binary logistic
regression, which increases the risk of Type I errors due to multiple comparisons. Therefore,
the results should be interpreted with caution, considering both statistical significance
and theoretical relevance. Future longitudinal research is needed to further explore these
relationships and study causality among the studied variables.

5. Conclusions

The present research showed that, in a population of middle-aged and older US adults,
there are associations among having a family income below the poverty line and physical
inactivity, an unhealthy diet, high alcohol consumption, having two or more comorbidities,
and suffering from the following non-communicable diseases: hypertension, diabetes,
liver problems, kidney problems, arthritis, heart failure, angina pectoris, heart attack, and
stroke. Additionally, significantly higher prevalences of these non-healthy habits, diseases,
and multimorbidity were found for middle-aged and older adults in this economically
disadvantaged situation. Increased odds ratios of having these unhealthy habits and non-
communicable diseases, plus coronary heart disease, were found for this group. Also,
higher odds of having one or more comorbidities and reduced chances of not experiencing
any comorbidity were observed for individuals under the poverty line. This evidence
could be used as a benchmark for public health institutions to allocate greater resources to
programs for adherence to healthy behaviors in populations with family incomes below
the poverty line, avoiding a situation of social exclusion and discrimination. Identifying
the main risks to which economically disadvantaged families are exposed could lead to
increased awareness and involvement in the reduction in modifiable risk factors related to
unhealthy lifestyle habits.
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