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Understanding individual perception of Quality of Life (QoL) can help combat

social and health inequalities. We aimed to identify factors associated with

Low Perceived Quality of Life (LPQoL) in 295 adults and older adults with

food security and food insecurity, in the city of Natal, Brazil. A cross-sectional

study was conducted from June to December 2019, with collection of data on

socioeconomic demographic status, lifestyle information, non-communicable

diseases (NCDs) and risk factors, emotional disorders, food (in) security

and quality of life. To assess food insecurity, the Brazilian Scale of Food

Insecurity—EBIA was used, and the WHOQOL-Bref questionnaire was used

to assess quality of life. Poisson’s Regression was used to verify associations

between variables and LPQoL, stratifying the sample into food secure (FS)

and food insecure (FI) groups. In the FI group, being overweight, older adult,

having no partner, drinking alcoholic beverages twice a week or more, and

not having daily availability of water were associated with LPQoL, and in the

FS group, having diabetes, monthly family income in the 1st and 2nd tertiles,

and never having studied was associated with LPQoL. Reporting emotional

disorders and sleeping < 7 h/day were associated with LPQoL in both FI and FS

groups. LPQoL was associated with the occurrence of NCDs and risk factors,

and emotional disorders, regardless of the food security measure. However,

the lack of adequate access to water highlights the social vulnerability of the

FI group.
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Introduction

Access to food, directly linked to improved living conditions

for populations, is one of the current challenges in the

face of increasing threats to food security (FS). FS is

defined as the realization of the right of everyone to regular

and permanent access to quality food, in sufficient quantity,

without compromising access to other essential needs, based

on health-promoting dietary practices that respect cultural

diversity and are environmentally, culturally, economically, and

socially sustainable (1). Such challenges include climate change,

territorial conflicts, obesity and malnutrition pandemics, and

more recently, infectious disease pandemics such as COVID-

19 (2, 3). Current food systems have greatly improved human

health over the past century, helping to increase food security

and life expectancy, yet paradoxically, these same food systems

have become a major contributor to global epidemics of

chronic non-communicable diseases (NCDs) from the spread of

nutritionally inadequate diets (2).

Food insecurity (FI) comprises the lack of access to adequate
food, predominantly due to a low socioeconomic condition—
low income, low education, unemployment, lack of access
to basic sanitation, etc. (4), resulting from poverty, health

problems, and suboptimal food management strategies (5).

Access to food is an important factor for Quality of Life

(QoL), and deprivation of food, in quantity and/or quality,

malnutrition, and nutritional deficiencies are associated with

food insecurity (5, 6). Thus, research has also evidenced the

association of food insecurity with non-communicable diseases

(NCDs) and their risk factors, with a higher prevalence found in

more economically poor populations (6, 7). This confirms that

food limitation, hunger, and nutritional deficiencies are not the

only manifestations of FI (7). Mental illness, mood disturbance,

and depressive symptoms have also been associated with food

insecurity (8).

In this sense, FI is one of the conditions that can affect QoL,

defined as individuals’ perception of their position in life in the

cultural and value context in which they live and concerning

their goals, expectations, standards, and concerns (9). FI can

pose not only a physical threat, but a strong psychosocial stressor

to the individual and can increase the risk of poor overall self-

perceived physical and mental health, such as developing worry

and anxiety, feelings of exclusion, deprivation and alienation,

distress, and adverse family and social interactions (5). In

addition, QoL scores and their domains (physical, functional,

social, and emotional wellbeing) decrease significantly with

increasing FI (5, 10).

In countries like Brazil, with 36.7% of its households or

84.9 million inhabitants in some degree of food insecurity (11),

studies that evaluate how the physical, psychological, and social

dimensions that FI affects the QoL of populations, can assist in

the planning, implementation, and/or better evaluation of public

policies directed at addressing social and health inequalities.

Still, studies that conduct a comprehensive assessment of QoL in

adult and elderly populations in Brazil are scarce (12), especially

in the Northeast region of the country, one of the poorest and

with the worst social indicators. This lack of information hinders

the comparison between regional/national and international

surveys, and the estimates of quality of life parameters. In this

sense, the hypothesis of our study is that low quality of life is

more frequent in households with food insecurity. Thus, this

article aims to identify the factors associated with low perceived

QoL in adults and older adults with FI and FS in a population of

a capital city in the Northeast of Brazil.

Methods

Study design and population

This is a cross-sectional, analytical, and exploratory study,

using a convenience sub-sample of the BRAZUCA—Brazilian

Usual Consumption Assessment survey, developed among five

public Brazilian universities, with the University of São Paulo—

USP, as the coordinating center. The data presented derive from

the research “Food insecurity, health, and nutrition conditions

in adult and older adult population of a capital city in the

Northeast of Brazil: BRAZUCA Natal Study”, developed by the

Nutrition Department of the Federal University of Rio Grande

do Norte (UFRN).

The survey involved a complex sampling plan, considering

a probabilistic sample by conglomerates in two stages (census

sectors and households). It drew 66 census sectors of the

municipality of Natal-RN and their households, with probability

proportional to size (number of domiciles), ordered, before the

drawing, according to schooling indicators (demographic census

of 2010). For the survey, up to two residents from different strata

(women aged 20–59, women aged 60 and over, men aged 20–

59, or men aged 60 and over) were selected in each household.

Only those individuals who were informed about the objectives,

risks, and benefits, and who agreed to participate in the study

by signing the Informed Consent Form (ICF), participated in

the study.

In this paper, data from 295 participants interviewed, both

male and female, were evaluated during the period from June to

December 2019.

The research was approved by the Research Ethics

Committee of the Onofre Lopes University Hospital of UFRN

(no. 96294718.4.2001.5292).

Data collection

The interviews were conducted at home or in health centers,

using a questionnaire developed on a digital platform (https://

five.epicollect.net/), applied using smartphones or tablets,
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containing information about the dependent variables (food

safety/food insecurity and QoL) and the independent variables

(socioeconomic, demographic, lifestyle, and health conditions).

Anthropometric measurements were also collected at homes

or health centers, and the equipment was taken to these

locations. All interviewers were trained, and support manuals

were made available regarding the techniques of anthropometric

measurements collection and how to fill out the electronic

questionnaire. The weight of the interviewees was checked using

an electronic scale with a capacity of 150 kg and precision of 50 g,

and height was measured using a portable stadiometer with a

precision of 1.0mm and a non-slip base.

Food security

The state of food security was assessed by the Brazilian

Scale of Food Insecurity—EBIA (in Portuguese), nationally

validated (13) and adopted by the Brazilian government

in population surveys such as the National Household

Sample Survey (PNAD in Portuguese) and the Family

Budget Survey (POF in Portuguese). The objective of

the EBIA is to verify the perception and experience of

hunger within the household, as well as the difficulty in

accessing food (13). It is subdivided into four levels: food

security (FS), mild, moderate, and severe food insecurity

(FI), which portray concerns about access to food, as well

as quantitative reduction of food consumption within

the household, among adults or to a more severe degree,

among children.

Quality of life assessment

QoL was assessed using the WHOQOL-Bref instrument

from the WHO, translated, and validated for the Brazilian

population (14). The instrument is divided into 26 questions,

being 2 general questions and 24 divided into four domains

that analyze different aspects of QoL, measured in scores

ranging from 0 to 100: physical (pain and discomfort, energy

and fatigue, sleep and rest, mobility, activities of daily living,

dependence on medication or treatment, and ability to

work), psychological (positive feelings, thinking, learning,

memory and concentration, self-esteem, body image and

appearance, negative feelings, spirituality, religiosity, and

personal beliefs), social relationships (personal relationships,

social support, and sexual activity), and environment

(availability and quality of physical safety and security,

home environment, financial resources, and health and

social care), opportunity to acquire new information and

skills, participation in/and opportunities for recreation

or leisure, physical environment (pollution, noise, traffic,

weather, transportation). Higher scores indicate better

QoL. Specific syntax (14) developed by WHO was used to

calculate the scores for each domain and analyzed in the

Statistical Package for the Social Science (SPSS) Statistics

version 25.

Socioeconomic and demographic
characteristics

The variables evaluated were as follows: sex (men, women),

age (20–39 years, 40–59 years,≥60 years), race/skin color (white,

non-white), education (never studied, 1–8 years, 9–11 years,

≥12 years), civil status (with a partner, without a partner),

monthly family income in tertiles (1st ≤ US$ 347.0, 2nd -

US$ 347.0–620.0, 3rd ≥ US$ 620.0), number of residents in

the household (<3, 4–5, ≥6), households with children under

18 (no, yes), employment condition (yes, retired/pensioner,

no), number of rooms in the household (≥6 or more, <6),

daily availability of water in the household (yes, no), water

used for drinking (mineral or treated at home, untreated),

sanitary sewage (sanitary sewage, septic tank, rudimentary tank

or ditch), destination given to garbage (collected by urban

cleaning service with frequency ≥ 3 times/week, placed in

a dumpster). For the conversion of the Brazilian real to US

dollars, an investigation was carried out on the exchange rate on

December 31, 2019.

Lifestyle

The following were assessed: physical activity (active/very

active, irregularly active, sedentary) by the International

Physical Activity Questionnaire—IPAQ (15), alcohol

consumption (never, 1–4 times per month, ≥2 times/week),

tobacco consumption—is/was a smoker (no, yes), and sleep

duration (≥7 h, <7 h).

Health and nutrition

Self-reported health conditions were analyzed using the

questions “Do you have hypertension (high blood pressure)?”

(No, yes), “Do you have diabetes? (No, yes),” “Do you have

depression/anxiety/emotional disorders?” (No, yes).

Anthropometric nutritional status was assessed using BMI,

with weight and height measured. For the classification of

the Body Mass Index—BMI, we used the World Health

Organization—WHO classification (16) for adults and the

Lipschitz classification (17) for the elderly (considering the

changes in body composition resulting from aging). For analysis

purposes, for adults and older adults, the variable overweight

(yes, no) was considered.
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Statistical analysis

Descriptive analyses were performed to identify prevalence

percentages and confidence intervals (95%) of the variables

studied. To verify differences in the distribution of scores

of the QoL domains concerning food security/insecurity

status, Kruskal-Wallis statistical analysis was performed. The

characterization of the study population was stratified into

two groups: Food Secure (FS) and Food Insecure (FI—all

levels). Pearson’s χ
2 test was used to verify the association

between FS/FI and socioeconomic, demographic, lifestyle, and

health variables.

To verify the association between the dependent variables

“FS and FI” and “QoL” with the independent variables,

Poisson regression was used, with a robust estimator, aiming

to identify the crude and adjusted prevalence ratios (PR),

besides controlling for confounding variables. After the bivariate

analysis, the independent variables with <20% association (p <

0.20) entered the multivariate analysis and only the variables

with a 5% significance level (p < 0.05) remained in the final

model. Considering that QoL and food insecurity can be

influenced by gender and age, we chose to keep them in the

final model, regardless of statistical significance. In addition, the

interaction between emotional disorders and sleep duration was

tested earlier and included to adjust the final model.

To verify the association of independent variables with

Low Perceived QoL (LPQoL) in the FS and FI groups, the

QoL domains were categorized according to the population

median score identified in each domain. Thus, individuals

with scores above the median were identified with good QoL

perception, and individuals with scores below the median

were identified with low QoL perception (LPQoL). Therefore,

individuals with scores below the median in each QoL domain

were considered for the analysis. The reason for stratifying the

analyzes according to the food security/insecurity situation was

based on the literature, which addresses differences between

factors associated with poor quality of life in populations with FI

and FS. Individuals with FI generally have worse socioeconomic

and health conditions than individuals with FS (18–20), which

exposes them to a situation of greater social vulnerability and

differentiated risk. Individuals with FI have lower quality of

life scores than those with SF, especially in aspects related

to socioeconomic conditions, such as income, schooling and

marital status, chronic non-communicable diseases, physical

and mental health (8, 21, 22).

Results

Food insecurity was observed in 48.5% of the interviewees

(n = 143), being associated with the following variables: sex,

age, schooling, monthly family income, employment condition,

number of residents in the household, number of rooms,

presence of children under 18 in the household, daily availability

of water in the household, water used for drinking, sanitary

sewage, and overweight (p < 0.05) (Table 1).

In the QoL assessment of the total population (n = 295),

median scores were 71.4 (Q1 60.7; Q3 85.7) for the “physical

domain”; 70.8 (Q1 62.5; Q3 83.3) for the “psychological

domain”; 75.0 (Q1 58.3; Q3 83.3) for the “social relations”

domain, and 59.4 (Q1 46.9; Q3 68.8) for the “environmental

domain” (data not shown in table). In the stratified analysis in

“food secure” and “food insecure” groups, we observed higher

scores in all QoL domains in the group with food security. The

Environment domain showed the lowest median in both groups,

but much lower in the food insecure group (Figure 1).

Regarding the perception of QoL in the FS group and

associated variables, it was observed in the multivariate analysis

that “never studied” increased by 2.51 and 4.33 times the

probability of presenting a LPQoL in the domains of social

relations and environment, respectively. Having family income

in the 1st and 2nd tertiles increased by 2.03 and 1.92 times

the probability of a LPQoL in the environment domain.

Reporting emotional disorders (PR = 2.55; 95% CI 1.77–3.68)

in the physical domain; emotional disorders x sleep < 7 h/day

interaction (PR = 3.32; 95% CI 2.25–4.91) in the psychological

domain; sleeping < 7 h/day (PR = 2.06; 95% CI 1.32–3.20)

and (PR = 1.61; 95% CI 1.08–2.41) in the social relations and

environment domains, respectively; having diabetes (PR= 1.68;

95% CI 1.15–2.45) in the physical domain, were also associated

with lower QoL scores (Table 2).

In the FI group, not having a partner increased the odds

of having LPQoL in the physical, psychological, and social

relationships domains by 1.60, 1.73, and 2.38 times, respectively,

while having emotional disorders increased the odds of having

LPQoL by 1.68, 1.48, and 1.48 times in the same domains. Being

overweight and consuming alcoholic beverages ≥ 2 times per

week increased the likelihood of LPQoL in the environment

domain by 1.41 and 1.30 times, respectively, while sleeping

< 7 h/day increased the same likelihood in the psychological

domain by 1.65 times. Being ≥ 60 years old showed a higher

probability of LPQoL in the physical and psychological domains

compared to young adults (PR = 2.74; 95% CI 1.71–4.40) and

(PR = 2.04; 95% CI 1.27–3.29). Not having daily availability

of water in the household increased by 1.25 times the risk of

having LPQol in the environmental domain, while drinking

untreated water at home increased 1.70 times the probability

of having LpQol, in the assessment of the psychological

domain (Table 3).

Discussion

The results of this study evidenced the presence of lower

scores in all QoL domains in the group with food insecurity.

Risk associations between chronic non-communicable diseases
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TABLE 1 Socioeconomic, demographic, lifestyle, and health characteristics of adults and older adults according to food security status.

Variables/categories Food insecurity (n= 143) Food security (n= 152) p*

% 95% CIa % 95% CIa

Sex <0.001

Men 32.9 25.3–41.2 48.7 40.5–56.9

Women 67.1 58.8–74.8 51.3 43.1–59.5

Age group (years) <0.001

20–39 30.1 22.7–38.3 15.8 10.4–22.6

40–59 33.6 25.9–41.9 29.6 22.5–37.5

≥60 36.4 28.5–44.8 54.6 46.3–62.7

Civil status 0.317

With a partner 60.8 52.3–68.9 66.4 58.4–73.9

Without a partner 39.2 31.1–47.7 33.6 26.1–41.7

Schooling (full years) <0.001

≥12 3.5 1.1–8.0 20.5 14.4–27.9

9–11 32.9 25.3–41.2 32.5 25.1–40.5

1–8 52.4 43.9–60.9 41.7 33.8–50.0

Never studied 11.2 6.5–17.5 5.3 2.3–10.2

Monthly family income in tertilesb
<0.001

3rd tertil (≥US$ 620.0) 22.9 16.2–30.7 54.3 45.7–62.9

2nd tertil (US$ 347.0–620.0) 34.3 26.5–42.8 23.9 17.1–31.9

1st tertil (≤US$ 347.0) 42.9 34.5–51.5 21.7 15.2–29.6

Employment condition <0.013

Yes 28.4 21.1–36.6 31.5 24.2–39.7

Retired/pensioner 28.4 21.1–36.6 40.9 33.0–49.3

No 43.3 35.0–51.9 27.5 20.5–35.4

Number of residents in household <0.001

<3 44.1 35.8–52.6 63.8 55.6–71.4

4–5 35.0 27.2–43.4 32.2 24.9–40.3

≥6 21.0 14.6–28.6 3.9 1.5–8.4

Number of rooms in the household <0.008

≥6 65.0 56.6–72.8 78.9 71.6–85.1

<6 35.0 27.2–43.4 21.1 14.9–28.4

Households with children under 18 <0.001

No 44.8 36.4–53.3 73.7 65.9–80.5

Yes 55.2 46.7–63.6 26.3 19.5–34.1

Daily availability of water in the household 0.012

Yes 70.6 62.4–77.9 82.9 76.0–88.5

No 29.4 22.1–37.6 17.1 11.5–24.1

Water used for drinking <0.001

Mineral or treated at home 79.0 71.4–85.4 94.7 89.9–97.7

No treatment at home 21.0 14.6–28.6 5.3 2.3–10.1

Sanitary sewage system <0.002

Sanitary sewage 44.8 36.4–53.3 66.4 58.4–73.9

Septic tank 50.3 41.9–58.8 30.3 23.1–38.2

Rudimentary 4.9 2.0–9.8 3.3 1.1–7.5

Consumption of alcoholic beverages 0.505

Never 65.7 57.3–73.5 60.5 52.3–68.4

(Continued)
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TABLE 1 Continued

Variables/categories Food insecurity (n= 143) Food security (n= 152) p*

% 95% CIa % 95% CIa

1–4 times a month 24.5 17.7–32.4 25.7 18.9–33.4

≥ 2 times a week 9.8 5.5–15.9 13.8 8.8–20.3

Physical activity 0.833

Active/very active 46.5 38.1–55.0 50.0 41.8–58.2

Irregularly active 35.9 28.0–44.4 33.6 26.1–41.7

Sedentary 17.6 11.7–24.9 16.4 10.9–23.3

Sleep duration (hours) 0.593

≥7 61.3 52.6–69.5 64.4 56.0–72.1

<7 38.7 30.5–47.4 35.6 27.9–44.0

Emotional disorders (depression. anxiety, etc.) 0.090

No 63.1 54.6–71.1 72.4 65.5–79.3

Yes 36.9 28.9–45.4 27.6 20.7–35.5

Hypertension 0.488

No 63.3 54.7–71.3 59.3 51.0–67.3

Yes 36.7 28.7–45.3 40.7 32.7–49.0

Diabetes mellitus 0.893

No 80.7 73.2–86.9 81.3 74.2–87.2

Yes 19.3 13.1–26.8 18.7 12.8–25.8

Overweight 0.046

No 23.6 16.8–31.5 34.2 26.7–42.4

Yes 76.4 68.5–83.2 65.8 57.6–73.3

Brazuca Natal Study (n= 295).
a95%CI: 95% confidence intervals.
bApproximate values in American dollars, after conversion of the Brazilian Real, on December 31st/2019.
*Pearson’s chi-square (χ2) test.

and/or risk factors, emotional disorders, and low perceived QoL

were identified in both groups, FS and FI.

The literature reports lower QoL scores in food insecure

groups (8, 21, 22), pointing to the association of NCDs and

their risk factors (such as diabetes, hypertension, obesity, cancer,

physical inactivity, smoking, excessive alcohol consumption,

emotional disorders, respiratory, neurological, and other

chronic problems) with lower scores in the physical and/or

mental domains (23, 24). Thus, higher scores in the physical

domain of QoL are associated with the absence of NCDs

and higher levels of physical activity (23). The results of our

study corroborate the literature and indicate the association

of NCDs and their risk factors (diabetes, overweight, and

alcohol consumption ≥ 2 times per week), and emotional

disorders (depression and anxiety), not only in the physical

and psychological domains but also in the social relationships

and environment domains, revealing a greater impairment of

QoL-related aspects in the assessed population.

Individuals who have NCD are more likely to limit daily

activities, for presenting, in most cases, physical symptoms such

as pain and discomfort, which can reduce functional capacity,

reflecting negatively on QoL, especially in the physical domain.

On the other hand, QoL is influenced by age, and it is perceived

that QoL scores decrease significantly as age increases (25).

Age can affect the ability to perform physical exercise and

daily activities, through low-quality food intake, nutritional

deficiencies, or even malnutrition of the individual (8). This

may explain the findings in our study, as being ≥ 60 years old

was associated with low perceived QoL in the group with FI.

Another issue is the accessibility of food, which can occur for

different issues depending on the life cycle. Elderly people report

(21, 26) having more difficulty walking long distances to shop,

carry groceries, or carry heavy bags, while younger adults report

lack of money as a limiting cause to access food. Russell et al. (21)

suggest that poor physical functionality can be amajor limitation

for older people to acquire or prepare food appropriately.

Depressed adults may feel unable to work or generate

income and lack the motivation or energy to purchase or

prepare food (21). On the other hand, relationships between

social inequity and mental health are frequently described in

the literature (8, 27), associating the presence of depression,

anxiety, and other mental disturbances with lower QoL scores
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FIGURE 1

Boxplot of stratified analysis of groups Food Secure and Food Insecure (Md; IIQ) by scores of the domains of Quality of Life (QoL) of adults and
older adults. Study Brazuca Natal (n = 295).

in poor, unemployed, and/or food insecure populations, women,

the elderly, and individuals with low education. Low income can

lead to negative attitudes toward life, guilt, shame, helplessness,

hopelessness, affect mental health, and generate a vicious circle,

which can also lead to depressive symptoms (24). A study by

Nagata et al. (28), using representative data of 14,786 young

American adults aged 24–32 years from Wave IV (2008) of

the National Longitudinal Study of Adolescent to Adult Health,

revealed associations between FI and mental health among

young adults, even with adjustment for confounding variables

such as socioeconomic ones, suggesting an independent

association (28). Corroborating with the literature, we found

that the variable “emotional disorders” was associated with low

perceived QoL in both groups (FS and FI). However, in the

group with FI, this variable was associated with more QoL

domains (physical, psychological, and social relations), while

in the FS group it was associated only with the psychological

domain when interacting with the sleep variable. We also

observed that overweight was associated with low perceived QoL

(environment domain) only in the group with FI.

Inadequate sleep (<7 h/day) (29) can lead to depressive

symptoms in socially vulnerable individuals, such as those

with FI (30). Not having healthy sleep is associated with

higher rates of mortality, diabetes, hypertension, coronary heart

disease, depression, and traffic accidents (31, 32). Poor quality

sleep harms the QoL of healthy and sick people, especially

in the physical domain and in self-assessment of health and

dissatisfaction with life (31, 32). Our study reinforces the

findings in the literature by detecting a high association in

the interaction between emotional disorders vs. sleep with low

perceived QoL among people who presented FS, and other

associations of sleep and emotional disorders (no interaction) in

both groups (FS and FI), regardless of age and gender.

Researches has linked FI to inadequate diet quality. Chung

et al. (8) using data from the Korea National Health and

Nutritional Examination Survey (2012–2013) among 5,862

Koreans aged 20–64 years, founded a greater proportion of food-

insecure participants were nutritionally deficient compared with

expectations of the 2015 Korean Dietary Reference Intakes, and

a significantly adverse mental health status particularly in the

food-insecure household with hunger group. The study concluded

that food insecurity may be significantly associated with adverse

mental health indicators and decreased QOL in young/middle-

aged Koreans. Russel et al. (21) using data from Blue Mountains

Eye Study, an Australian cohort study of community-living

individuals aged 49 years and over, with 2,642 participants, also

found evidence of associations between reduced physical and

mental health and food insecurity and poor diet quality. Despite

the results of these surveys, apparently the association between

FI and QoL is complex, composed of multi-lateral factors,

which increases the debate whether FI status is a predictor

or result of health problems and/or diet quality/quantity. As

such, FI may compromise some factors of QoL in populations

(8). In our study, we were not able to investigate dietary

intake between groups; however, we observed a multifactorial

association between FI and QoL. The results of the two groups
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TABLE 2 Crude and adjusted Prevalence Ratios (PR) and Confidence Intervals (95%) of the variables associated with low perceived quality of life*

(LPQoL) in the physical, psychological, social relations and environment domains of adults and older adults with Food Security (FS).

Variables/categories Physical (n= 59) Psychological (n= 46) Social relations (n= 53) Environment (n= 57)

Crude PR Adjusted PRa Crude PR Adjusted PRa Crude PR Adjusted PRa Crude PR Adjusted PRa

(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)

Age group (years)

20–39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

40–59 1.31 (0.54–3.16) – 1.44 (0.61–3.41) 0.89 (0.48–1.68) 2.62 (0.63–10.86) 1.51 (0.64–3.57) 1.64 (0.79–3.37) 1.07 (0.62–1.87)

≥60 1.45 (0.64–3.24) – 0.87 (0.36–2.10) 0.60 (0.31–1.16) 2.35 (0.59–9.36) 1.19 (0.48–2.94) 0.97 (0.45–2.06) 0.53 (0.28–0.99)

Schooling (full years)

≥12 1.00 1.00 1.00 1.00 1.00 1.00 1.00

9–11 1.43 (0.64–3.16) 1.73 (0.99–3.03) 1.07 (0.45–2.53) – 0.71 (0.16–3.18) 0.91 (0.45–1.83) 2.62 (0.84–8.19) 2.29 (0.76–6.94)

1–8 1.26 (0.57–2.77) 1.46 (0.83–2.56) 0.99 (0.43–2.28) – 2.70 (0.89–8.23) 1.52 (0.82–2.83) 3.42 (1.15–10.18) 2.49 (0.78–7.90)

Never studied 2.00 (0.75–5.33) 2.22 (0.89–5.54) 1.33 (0.38–4.73) – 2.67 (0.60–11.92) 2.51 (1.10–5.71) 5.33 (1.72–16.54) 4.33 (1.32–14.27)

Monthly family income in tertilesb

3rd tertil (≥US$ 620.0) 1.00 1.00 1.00 1.00 1.00

2nd tertil (US$ 347.0–620.0)1.24 (0.68–2.26) – 1.16 (0.59–2.31) – 1.63 (0.76–3.49) – 2.41 (1.36–4.28) 1.92 (1.15–3.21)

1st tertil (≤US$ 347.0) 1.38 (0.73–2.63) – 0.99 (0.42–2.33) – 1.11 (0.40–3.06) – 2.07 (1.07–4.02) 2.03 (1.17–3.52)

Sanitary sewage system

Sanitary sewage 1.00 1.00 1.00 1.00 1.00

Septic Tank 0.94 (0.54–1.67) – 1.70 (0.92–3.14) 1.62 (1.04–2.53) 0,74 (0.34–1.61) – 1.10 (0.65–1.87) –

Rudimentary 1.56 (0.71–3.45) – 0.80 (0.13–4.91) 1.00 (0.17–6.02) 0.69 (0.11–4.21) – 1.56 (0.71–3.45) –

Consumption of alcoholic beverages

Never 1.00 1.00 1.00 1.00 1.00

1–4 times a month 0.76 (0.40–1.45 – 0.58 (0.24–1.37) – 0.89 (0.39–2.03) – 0.46 (0.22–0.97) 0.53 (0.24–1.18)

≥2 times a week 0.71 (0.32–1.57) – 0.87 (0.38–1.96) – 0.67 (0.22–2.04) – 0.46 (0.19–1.12) 0.48 (0.25–0.91)

*Emotional disorders

No 1.00 1.00 1.00 1.00 1.00

Yes 2.77 (1.47–4.52) 2.55 (1.77–3.68) 3.61 (1.96–6.64) – 1.02 (0.48–2.19) – 1.12 (0.67–1.88) –

Sleep duration (hours)

≥7 1.00 1.00 1.00 1.00 1.00 1.00

<7 1.83 (1.10–3.03) – 1.99 (1.09–3.66) – 2.25 (1.11–4.54) 2.06 (1.32–3.20) 1.47 (0.91–2.38) 1.61 (1.08–2.41)

**Interaction emotional disorders x sleep (hours)

No≥ 7 1.00 1.00 1.00 1.00 1.00

Yes < 7 2.37 (1.53–3.67) – 3.29 (1.99–5.44) 3.32 (2.25–4.91) 1.19 (0.93–1.52) – 1.07 (0.84–1.37) –

Diabetes mellitus

No 1.00 1.00 1.00 1.00 1.00

Yes 1.63 (0.93–2.85) 1.68 (1.15–2.45) 1.08 (0.46–2.58) – 1.37 (0.56–3.33) – 1.79 (1.10–2.94) -

Brazuca Natal Study (n= 152).

PR, Prevalence ratios. Crude and adjusted PR by Poisson regression, with robust estimator (p < 0.05). Adjusted PR for all variables in the table and sex. *Low perceived of QoL: Physical

Domain: <71.4; Psychological Domain: <70.8; Social relations domain: <75.0; Environment Domain: <59.4.
*This variable was not included in the statistical model, considering the Psychological domain as a dependent variable.
**This variable was not included in the statistical model, considering the Physical domain as a dependent variable.
aValues not shown for the Adjusted Prevalence Ratio were not included in the statistical model.
b Approximate values in American dollars, after conversion of the Brazilian Real, on December 31st/2019.

(FS and FI) were similar in the presence of NCD/risk factors

and emotional disorders that were associated with low perceived

QoL, reflecting the global trend of changing epidemiological and

nutritional profiles of adults and the elderly (33).

In the FI group, aspects related to emotional/social support

(absence of a partner or spouse) and basic needs for life

maintenance and comfort of the living environment (not

having daily availability of water and drinking untreated water)

were associated with low perceived QoL. Studies indicate that

the presence of a partner is associated with better mental

health and better perceived QoL, especially in the physical

and mental domains, emotional and social support, and can
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TABLE 3 Crude and adjusted Prevalence Ratios (PR) and Confidence Intervals (95%) of the variables associated with low perceived quality of life

(LPQoL) in the physical, psychological, social relations and environment domains of adults and older adults with Food Insecurity (FI).

Variables/categories Physical (n= 75) Psychological (n= 73) Social relations (n= 72) Environment (n= 103)

Crude PR Adjusted PRa Crude PR Adjusted PRa Crude PR Adjusted PRa Crude PR Adjusted PRa

(95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI) (95% CI)

Sex

Men 1.00 1.00 1.00 1.00 1.00 1.00

Women 1.16 (0.72–1.88) – 1.51 (0.89–2.59) – 0.88 (0.54–1.42) 0.65 (0.43–0.98) 0.98 (0.75–1.28) 1.08 (0.84–1.39)

Age group (years)

20–39 1.00 1.00 1.00 1.00 1.00 1.00 1.00

40–59 1.42 (0.74–2.72) 1.50 (0.89–2.52) 0.85 (0.53–1.36) 1.67 (0.98–2.85) 0.55 (0.31–0.99) – 0.99 (0.74–1.32) 1.05 (0.83–1.34)

≥60 2.18 (1.21–3.92) 2.74 (1.71–4.40) 0.82 (0.50–1.35) 2.04 (1.27–3.29) 0.82 (0.50–1.34) – 0.93 (0.68–2.28) 1.04 (0.76–1.43)

Civil status

With a partner 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Without a partner 1.74 (1.17–2.58) 1.60 (1.12–2.28) 1.97 (1.34–2.91) 1.73 (1.23–2.42) 2.22 (1.41–3.48) 2.38 (1.54–3.67) 1.22 (0.96–1.54) 0.98 (0.79–1.21)

Monthly family income in tertilesb

3rd tertil (≥US$ 620.0) 1.00 1.00 1.00 1.00 1.00

2nd tertil (US$ 347.0–620.0) 0.93 (0.62.1.39) – 0.79 (0.55–1.15) – 0.76 (0.47–1.24) 0.82 (0.51–1.32) 1.20 (0.80–1.82) –

1st tertil (≤ US$ 347.0) 0.89 (0.60–1.32) – 0.64 (0.43–0.94) – 0.59 (0.35–0.98) 0.57 (0.37–0.87) 1.32 (0.89–1.94) –

Number of rooms

≥6 1.00 1.00 1.00 1.00 1.00

<6 0.83 (0.53–1.32) – 0.89 (0.58–1.39) – 1.10 (0.69–1.76) – 1.26 (0.99–1.58) 1.32 (1.09–1.60)

Daily availability of water in the household

Yes 1.00 1.00 1.00 1.00 1.00

No 1.11 (0.74–1.70) – 0.98 (0.64–1.51) – 1.22 (0.77–1.93) – 1.26 (0.99–1.58) 1.25 (1.02–1.53)

Water used for drinking

Mineral or treated at home 1.00 1.00 1.00 1.00 1.00

No treatment at home 1.51 (1.00–2.28) 1.70 (1.14–2.55) 1.30 (0.83–2.03) – 1.35 (0.82–2.25) – 1.03 (0.75–1.41) –

Consumption of alcoholic beverages

Never 1.00 1.00 1.00 1.00 1.00 1.00

1–4 times a month 0.62 (0.32–1.19) 1.02 (0.51–2.05) 0.91 (0.54–1.53) – 1.04 (0.61–1.79) – 0.94 (0.68–1.30) 0.98 (0.78–1.24)

≥2 times a week 1.51 (0.99–2.30) 1.48 (0.86–2.55) 1.33 (0.79–2.25) – 1.02 (0.47–2.23) – 1.23 (0.93–1.62) 1.30 (1.05–1.61)

Sleep duration (hours)

≥7 1.00 1.00 1.00 1.00 1.00 1.00

<7 1.58 (1.06–2.36) 1.24 (0.85–1.79) 1.52 (1.03–2.24) 1.65 (1.10–2.47) 1.24 (0.79–1.95) – 1.11 (0.87–1.41) –

Emotional disorders (depression, anxiety, etc.)

No 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

Yes 1.59 (1.07–2.36) 1.68 (1.19–2.36) 1.62 (1.18–2.23) 1.48 (1.03–2.12) 1.82 (1.17–2.84) 1.48 (1.02–2.15) 1.37 (1.09–1.72) 1.14 (0.93–1.39)

Overweight

No 1.00 1.00 1.00 1.00 1.00

Yes 1.11 (0.68–1.81) – 1.14 (0.70–1.86) – 0.95 (0.57–1.58) – 1.47 (1.00–2.17) 1.41 (1.03–1.92)

Brazuca Natal Study (n= 143).

PR, Prevalence ratios. Crude and adjusted PR by Poisson regression, with robust estimator (p < 0.05). Adjusted PR for all variables in the table and sex. *Low perceived of QoL: Physical

Domain: <71.4; Psychological Domain: <70.8; Social relations domain: <75.0; Environment Domain: <59.4.
aValues not shown for the Adjusted Prevalence Ratio were not included in the statistical model.
bApproximate values in American dollars, after conversion of the Brazilian Real, on December 31st/2019.

positively assist family socioeconomic status (34, 35). A study

conducted with 1,492 Dutch people aged 50 years or more

observed that Participants who were married or cohabited

scored higher in quality-of-life domains, mainly concerned with

the psychological and social domains (34). Another population-

based survey study, using data from 12,423 Brazilians aged
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≥ 20 years, also observed that the absence of a partner resulted in

a worse QOL, while “having a partner” potentiated good physical

and mental QOL (35).

The unavailability of daily access to drinking water violates

the Human Right to Adequate Food, instituted in Brazil and

ensured among the social rights in the Federal Constitution,

through the approval of Constitutional Amendment No. 64 (36)

The lack of basic sanitation hinders the reduction of infectious

diseases and consequently the reduction of FI (37), which

can further compromise the tight budget of the low-income

population when trying to meet this basic need. The association

found in our study between not drinking treated water at home

and low perception of QoL may be related to the lack of access

to the water supply network, low financial condition, and/or low

education, which may lead to the difficulty in understanding

information about measures to sanitize the water supply, such

as boiling, or adding hypochlorite.

Another point of reflection is about self-reported health

conditions. Self-reported morbidities are related to access to

health services, which is higher in individuals with better

socioeconomic status and lower in more vulnerable people,

with lower education and lower income (38). Although Brazil

has a Brazilian Public Health System (SUS), which guarantees

access to health services by the population with less education,

lower income and without health insurance (39), this population

may have greater difficulty in receiving medical care, diagnosis

and access to medical consultations. This may be due to the

insufficient or non-existent offer of consultations in some places,

lower availability and offer of services and procedures than users

of health plans, less clarification on the importance of access

to these services and less financial availability to seek care to

private health assistance when they cannot obtain assistance

from the public health system (39, 40). On the other hand,

the self-reported health condition has been widely used to

understand the health of the adult and elderly population, being

applied and validated in several Brazilian national studies, such

as the National Health Survey (Pesquisa Nacional de Saúde in

Portuguese) (41) and the annual surveys on chronic diseases

by the Health System. Surveillance of Risk and Protective

Factors for Chronic Diseases by Telephone Survey (Vigitel in

Portuguese) (42).

This study has limitations. One of them refers to its

design (cross-sectional) which does not allow explaining or

determining causal pathways between food security status, QoL,

and associated factors. Another limiting factor was that, due to

the sample size, it was not possible to stratify into groups of

adults and older adults. It is understood that aging is a factor

generally associated with a low perception of quality of life,

especially in non-developed or developing countries, due to the

presence of physical limitations and diseases, especially NCDs

(25, 43–45). In addition, the type of living arrangement in which

the older adults live, usually with sons and/or spouse or alone,

favors a low perception of quality of life in this population (46).

On the other hand, adults may be more vulnerable to food

insecurity as they aremostly the economically active group of the

population that are most subject to unemployment or informal

employment. In this sense, it can limit access to income (18, 19).

Thus, we understand that the associated factors may not be the

same as those found in this study.

Despite these limitations, this article has as its strengths the

solid methodological basis, derived from a household survey. In

addition, the study, unlike other Brazilian studies such as the

National Health Survey, considered the inclusion of information

on food and nutrition security and the possibility of relating it to

important aspects of health and nutrition in a population in the

Northeast Brazilian.

We also highlight the importance of quality of life studies in

a population-based sample, which can help health professionals

in decision-making, given the lack of studies aimed at a

comprehensive assessment of QOL in adults and elderly people

in situations of food insecurity, especially in a vulnerable socio-

environmental region (47).

Conclusion

Our findings revealed that, for both the FS and the FI groups,

the low perception of QoL was associated with the occurrence of

NCDs and their risk factors, especially emotional disorders.

It is worth mentioning that, for food insecure individuals,

besides the association with NCD/risk factors and emotional

disorders, indicators that reflect emotional and/or social

support, or those related to basic life needs, such as drinking

water, had a risk association for low perceived QoL, further

highlighting the social vulnerability of this population group.

It is observed that the results of this study in the field

of public health apply to the planning of public policies

that aim not only to face food insecurity, the fight against

hunger, nutritional deficiencies, and health inequities, but also to

address the formation and propagation of healthy food systems,

the promotion of physical and mental health, aiming at the

reduction of NCDs.
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