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Social Factors Contributing
to the Development of
Allostatic Load in Older
Adults: A Correlational-

Predictive Study

Topic: Promotion and prevention.
Contribution to discipline: This study is based on Betty Neuman’s Systems Model and presents evidence on how social factors
directly affect the health of older people.

ABSTRACT

Objective: To determine if social factors, such as housing conditions, satisfaction with one’s house, neighborhood characteristics,
social support, family relations and church attendance affect allostatic load in older adults. Materials and method: A correlational-
predictive, cross-sectional study was conducted. The instruments used were sociodemographic data, the perceived family relationships
instrument, the Medical Outcomes Study-Social Support Survey and the abbreviated version of the Neighborhood Environment Walkability
Scale. The allostatic load biomarkers used were: systolic and diastolic blood pressure, body mass index, waist circumference, waist-hip
ratio, total cholesterol, high density lipoprotein, glycated hemoglobin, fibrinogen, and C-reactive protein. Sample size was estimated to
contrast the no relation (R* = 0) hypotheis in a multiple lineal regression model with 11 covariables, with a significance level of .05, power
of 90% (.90), when coefficient of determination (R?) is .15, resulting in a sample of 131 older adults. The statistical analysis included des-
criptive measures and generalized linear models. Results: The participants had either medium- or high-risk allostatic load. Multivariate
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Social Factors Contributing to the Development of Allostatic Load in Older Adults: A Correlational-Predictive Study e Alejandro Morales-Jinez and others

linear regression model analysis showed that better housing conditions, satisfaction with own house, presence of dead-end streets, and
church attendance reduce allostatic load, while dangerous traffic increases allostatic load. Conclusions: There are several social factors
contributing to the development of allostatic load in older adults. It is necessary to create nursing care strategies toward the social envi-
ronment to decrease allostatic load in older adults.

KEYWORDS

Allostasis; aging; family relations; residence characteristics; social support (Source: DeCS).

RESUMEN

Objetivo: determinar si factores sociales como las condiciones de vivienda, la satisfaccién con la casa, las caracteristicas del vecin-
dario, el apoyo social, las relaciones familiares y la asistencia a la iglesia contribuyen al desarrollo de la carga alostatica en los adultos
mayores. Materiales y método: se realizd un estudio correlacional y predictivo de corte transversal. Los instrumentos utilizados fueron
una hoja de datos sociodemograficos, el instrumento de relaciones familiares percibidas, el cuestionario de Apoyo Social y la Escala
de Movilidad Activa en el Entorno Comunitario, version corta. Los biomarcadores de carga alostatica utilizados fueron: presién arterial
sistélica y diastdlica, indice de masa corporal, circunferencia de la cintura, relacién cintura-cadera, colesterol total, lipoproteina de alta
densidad, hemoglobina glicosilada, fibrindgeno y proteina C-Reactiva. La muestra se calculé para para el contraste de la hipétesis de no
relacion (R? = 0), en un modelo de regresion lineal mdltiple con 11 covariables, con un nivel de significancia del .05 y una potencia del 90 %
(.90), cuando el coeficinete de determinacion poblacional (R?) es .15, tamafio de muestra que resulté en 131 adultos mayores. El anélisis
estadistico incluyé medidas descriptivas y modelos lineales generalizados. Resultados: los participantes tenian un riesgo medio o alto de
carga alostatica. El analisis del modelo de regresién lineal multivariante mostré que las mejores condiciones de vivienda, la satisfaccién
con la propia casa, la presencia de calles sin salida y la asistencia a la iglesia reducen la carga alostatica y que el trafico peligroso aumenta
la carga alostatica. Conclusiones: existen varios factores sociales que contribuyen al desarrollo de la carga alostatica en adultos mayo-
res. Es necesario crear estrategias de cuidado de enfermeria hacia el entorno social para disminuir la carga alostatica en el adulto mayor.

PALABRAS CLAVE

Allostasis; envejecimiento; relaciones familiares; caracteristicas de la residencia; apoyo social (Fuente: DeCS).
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RESUMO

Objetivo: determinar se fatores sociais, como as condigbes de moradia, a satisfacdo com a casa, as caracteristicas do bairro, o
apoio social, as relagdes familiares e a freqiiéncia a igreja afetam a carga alostéatica em idosos. Materiais e método: um estudo de
correlagdo transversal e preditivo foi realizado. Os instrumentos utilizados foram dados sociodemograficos, o instrumento de relagbes
familiares percebido, o0 Medical Outcomes Study-Social Support Survey e a Abbreviated Neighborhood Environment Walkability Scale. Os
biomarcadores de carga alostatica utilizados foram: pressao arterial sistélica e diastdlica, indice de massa corporal, circunferéncia da
cintura, relacdo cintura-quadril, colesterol total, lipoproteina de alta densidade, hemoglobina glicada, fibrinogénio e proteina C-reativa.
A amostra foi calculada para o contraste do hipéseo de nenhuma relacdo (R2 = 0), em um modelo de regresion mdltiple linear con 11
covariaveis, com um nivel de significancia de 0.05 e uma potencia de 90% (0.90), quando o coeficiente de determinag&o populacional (R2)
es .15, o tamanho da amostra resultou em 131 idosos. A andlise estatistica incluiu medidas descritivas e modelos lineares generaliza-
dos. Resultados: os participantes tinham risco médio ou alto de carga alostatica. A anélise multivariada do modelo de regressao linear
mostrou que melhores condi¢des de moradia, satisfagdo com a casa prépria, presencga de ruas sem saida e freqiiéncia a igreja reduzem
a carga alostéatica e o trafego perigoso aumenta a carga alostatica. Conclusées: existem varios fatores sociais que contribuem para o
desenvolvimento da carga alostatica em idosos. E necessério criar estratégias de cuidados de enfermagem em direcdo ao ambiente social
para diminuir a carga alostatica no idoso.

PALAVRAS-CHAVE

Alostase; envelhecimento; relagdes familiares; caracteristicas da residéncia; apoio social (Fonte: DeCS).
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Introduction

The world is undergoing an accelerated aging process. In
2015, 12.3% of the world’s total population were older adults; this
figure will increase to 21.5% by the year 2050 (1). Latin America
expects a higher percentage of growth in the older adult popula-
tion, from 11% in the 2017 to an estimated 25% in a span of 35
years (2). These demographic and epidemiological changes are
influenced by the social environment, birth reduction and the tech-
nological advances in health care. The World Health Organization
acknowledged the existence of social determinants that may ei-
ther favor or negatively affect an individual’s health. The social
determinants of health are defined as the conditions in which
people are born, grow, live, work, and age. If the conditions are
not favorable for an individual, they can become a cause of stress,
which can have an impact on health (3, 4).

Stressful situations of daily life, as well as the environment,
may trigger a series of biochemical reactions aimed at maintaining
body stability, known as allostasis. The body reacts by changing
internal parameters in an attempt to adapt to the demand (5, 6).
Once the older person consciously detects a situation as stressful,
a biochemical reaction is generated to achieve allostasis or adap-
tation to the perceived threat. However, if the adaptation process
does not occur, the allostatic load arises. Allostatic loadis defined
as the accumulated physiological wear and tear that results from
poor adaptation to environmental stressors. Elevated allostatic
load involves the abnormal functioning of primary mediators such
as cortisol and secondary mediators such as C-reactive protein
(CRP), fibrinogen, blood pressure, total cholesterol, high-density li-
poproteins (HDL), glycosylated hemoglobin, among others (4, 7, 8).

Chronic diseases such as obesity, diabetes, cancer, cogni-
tive decline and heart disease have been associated with social
determinants of health, specifically the social environment, an
aspect that is relevant in the case of older adults due to their
vulnerability (3, 9, 10). The evidence generated in European
countries and North America shows that social factors such as
socioeconomic status, educational level (4, 7, 11, 12, 13), gen-
der, ethnicity, occupational hierarchy (11, 14, 15), church atten-
dance (16, 17), and neighborhood’s socioeconomic status (18,
19, 20, 21) have being studied in relation to allostatic load. Low
neighborhood socioeconomic level was associated with higher
allostatic load (18, 19, 20, 21), the participant’s poorer self rated
health, more difficulty doing daily activities, and less physical ac-

tivity in Taiwanese women (22), while religiosity was associated
to lower allostatic load (16, 17).

Studies in Latin America have addressed the association be-
tween cortisol, a primary mediator of allostatic load, and its rela-
tion with social factors such as education, income, and wealth.
The research results indicate no significant association with
these social factors and cortisol level in a sample of Latin Ameri-
can older adults (23). Another study in Puerto Rico indicates that
low neighborhood socioeconomic status is related to higher al-
lostatic load (24). No research was found on social factors and
allostatic load in Mexico.

This study is based on the Neuman Systems Model (NSM),
which visualizes the person as a holistic system composed
of five variables: physiological, psychological, sociocultural,
developmental, and spiritual. These variables interact with
each other and are in constant relation with the environmen-
tal stressors. Stressors have the ability to produce tension
in the client and cause a negative, positive, or neutral effect,
which is manifested by reactions in any of the five variables of
the basic system; in this case, the physiological variable was
taken into account (25).

The degree of reaction to a stressor depends on the resourc-
es available to the client to deal with the situation, the type of
stressor or the amount of stressors that try to enter the system.
This research focused on two types of stressors: interpersonal
and extrapersonal. The interpersonal stressors are forces of the
external environment occuring outside the boundaries of the cli-
ent systema at proximal range (family and social support, among
others), and the extrapersonal ones are external environmental
interaction forces occuring outside the boundaries of the client
system at distal range (characteristics of the neighborhood and of
the dwelling). When the older adult does not have the ability to cope
with stressors (flexible line and normal line of defense), stability
is lost and defense mechanisms are activated (line of resistance).
If there are insufficient resources to address the threat, signs
and symptoms occur that reflect that reflect the alternation in the
well-being of the client (25).

To summarize, there is still controversy between the associa-
tion of social factors and allostatic load. Many studies do not con-
sider social factors as having important direct effects on health;
rather, social factors are seen as secondary influences (22, 23,
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26). More specifically, the characteristics of the neighborhood ac-
ting as a source of stressors for allostatic load in older adults have
not been studied and, in Latin America, there are a few studies of
allostatic load and social factors in older adults. Detecting early
risks of health due to social factors in older adults is important
for nursing, to reduce or prevent further complications and disea-
ses and to contribute to the overall quality of life and well-being
(27). The aim of this research was to determine if social factors
— particularly neighborhood characteristics, church attendance,
and perception of family relationships — contribute to the develo-
pment of allostatic load in a sample of community dwelling elders.

Materials and Method

A quantitiave, correlational-predictive (28), prospective and
cross-sectional design was used. The sample consisted of older
adults (60 years old and older) living in the Monterrey (Mexico)
metropolitan area. A non-probabilistic convenience sampling was
used. Participants were recruited from a public senior club and a
church. Participants were excluded if they had suffered an acute
myocardial infarction during the 6 months prior to the study or if
they had had liver problems, as there are consecuences of allos-
tatic load being present in the older adults and liver problems mo-
dify the results of the fibrinogen. Sample size was estimated using
the nQuery Advisor version 4 software (29). For a significance le-
vel of .05 and 90% power, with a multiple regression model and R?
= .15, the resulting sample size of 131 subjects was calculated.

Study variables

A sociodemographic data sheet was used to register age, sex,
marital status, number of years of education, occupation, current
diseases, place of residence, housing satisfaction, religion, num-
ber of religious services attended weekly, and monthly income,
systolic and diastolic blood pressure, height, weight, BMI, waist
and hip circumference, and waist-hip ratio were also assessed.

Social factors considered as stressors in this study were:
perception of housing conditions, satisfaction with one’s house,
neighborhood characteristics, social support, church attendance,
and family relations, because the allostatic load is the result of
multiple stressors of the physical, psychosocial and environmental
type. The aging itself involves several psychosocial changes, and
the selected stressors are those that older adults face frequently,
according to the literature (7, 26).
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The Perception of Family Relations Test in elders (30) evalu-
ates the following dimensions of family relationships: boundaries,
communication, role development, support system, hierarchy, and
tolerance. The instrument has 30 items with a five-point Likert-
scale; scores range from 30 to 150 points. Authors report a
Cronbach’s alpha coefficient of 0.90; in this study, a coefficient
of 0.89 was obtained. Higher scores represent better family re-
lationships. The instrument is categorized as follows: 146 to 150
points = very harmonious family relationships; 140 to 145 points
= harmonious family relationships; 129 to 139 points = little har-
monious family relationships; and 30 to 128 points = disharmoni-
ous family relationships. Scores were transformed into an index
of 0—100 points to compare among other instruments.

The Medical Outcomes Study-Social Support Survey (MOS-
SSS) is a tool that measures the structural and functional di-
mensions of social support. The Spanish-language tool reports
a Cronbach’s alpha coefficient of 0.94 (31), similar to the value
obtained in this study of Alpha = 0.95. The instrument consists
of 19 items on a five-point Likert-scale, ranging from “never” to
“always,” plus one question about social network size. Scores
range from 19 to 95 points. The higher the score, the higher the
perceived social support. An index of 0—100 points was obtained.

The Abbreviated Neighborhood Environment Walkability
Scale (NEWS-A) measures the perceived characteristics of the
neighborhood. Cerin and colleagues validated the NEW-A in 16
neighborhoods of County King, Washington, and reported a Cron-
bach’s Alpha of 0.80 (32), and the Alpha was 0.62 in our study.
Fifty-four items were used corresponding to the following dimen-
sions: (a) type of housing in the neighborhood, (b) distance to
relevant sites, (c) service accessibility, and (d) neighborhood se-
curity. These four dimensions break into 12 sub dimensions. The
NEWS-A uses a five- and four-point Likert-type response patterns.
The five-point response pattern assesses types of houses in the
neighborhood, and these response options range from: none = 1,
to all of them = 5. The four-point response pattern is used with
the dimensions of service accessibility, streets conditions, and
neighborhood security, and the response options are: strongly
disagree = 1, to strongly agree = 4 points. The measurement
of distance to relevant sites is based on the approximate time in
minutes an older adult estimates it takes him or her to get from
their house to nearby places. The responses are: 1-5, 6-10, 11—
20, 20-30 minutes, and more than 30 minutes. In cases where
the respondent could not provide an estimation, the response was
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considered to be more than 30 minutes. Index points of 0—100
were obtained for the whole instrument applied, and for each of
the 12 sub-dimensions separately.

The selection of specific hiomarkers and the method for cal-
culation of a specific score differ widely in the literature. Thus,
following the methods of Seeman et al. (33), a measure of allos-
tatic load (AL) was designed to summarize levels of physiological
activity across a range of regulatory systems, including: systolic
blood pressure, diastolic blood pressure, body mass index, waist
circunference, waist-hip ratio, total cholesterol, high-density li-
poprotein (HDL), glycated hemoglobin, fibrinogen, and C-reactive
protein. To construct an allostatic load index, each biomarker was
given a value of zero (low risk) if it was found within normal le-
vels and a value of one (high risk) if the biomarker was above
reference values. In the case of HDL, a zero (low risk) was as-
signed when this biomarker was high, and a value of one (high
risk) when concentration levels were low. Finally, all biomarkers
and anthropometric measurements were summed up. The possi-
ble range was 0 to 10. Participants were categorized as follows:
the “low risk” category included subjects whose biomarkers and
anthropometric measures were unaltered, “medium risk” when
two or three biomarkers were altered, and “high risk” when four
or more biomarkers and anthropometric measures were altered
(34). Biomarkers measurements were performed as follows:

Blood pressure. Blood pressure measurement was carried out
using a mercury sphygmomanometer and a stethoscope. Blood
pressure was taken twice on the participants’ left arm after 10
minutes of rest in the sitting position; values were registered in
the data sheet. Measurements were averaged to obtain an overall
systolic and diastolic blood pressure.

Body mass index. We use the Quetelet formula, wherein the
participants’ weight in kilograms was divided by their height in
square meters (kg/m?). To calculate weight and height, an elec-
tronic scale with infrared stadiometer was used, which was cali-
brated and data was transcribed on the data sheet.

Waist-hip ratio (WHR). WHR was the result of the waist cir-
cumference divided by hip circumference. To calculate waist and
hip, a fiberglass tape measure was used, and we followed the
protocol described by the World Health Organization (35).

Cholesterol, HDL, glycated hemoglobin, fibrinogen, and C-
reactive protein. One of three blood samples per participant was

analyzed for C-reactive protein, total cholesterol, HDL, glycated
hemoglobin, and fibrinogen levels; these blood samples were
collected in tubes by qualified personnel, stored on a cooler and
transported to the laboratory for immediate glycated hemoglobin
analysis; the other two samples were centrifuged, and serum was
frozen for HDL, C-reactive protein, fibrinogen, and total choles-
terol testing the following week.

The following procedures were used for each biomarker mea-
surement: turbidimetry for glycated hemoglobin, coagulometric
method for fibrinogen, colorimetry and turbidimetry for C-reactive
protein. Total cholesterol and HDL were measured using the enzy-
matic, coagulometric, and selective ion methods. The biomarkers
cut-off points proposed (36) are shown in Table 1.

Table 1. Allostatic load biomarker cut-off points

Biomarker Cut-off point

Total cholesterol (mg/dL) > 240
High density lipoprotein (mg/dL) < 36
Glycated hemoglobin (%) >7.1
Fibrinogen (mg/dL) > 336
C-reactive protein (mg/dL) > 0.3
Systolic blood pressure (mmHg) > 148
Diastolic blood pressure (mmHg) > 83.3
Waist-hip ratio (WHR): > (.94
Body mass index (BMI) > 25
Waist (cm) Female > 85

Male > 95

Source: Adapted from Gruenewald, Seeman, Karlamangla, and Sarkisian (36).

This study was approved by the Ethics Committee of the Auton-
omous University of Nuevo Leén School of Nursing (FAEN-D-1007
Record; IRB 00002060 Record). Once the project was approved,
agreements were made with corresponding authorities to gather
data at the selected sites. The principal investigator explained the
study and invited potential participants. Participants who agreed
and met the selection criteria signed an informed consent. Partici-
pants were informed in writing and verbally about the requisites
for laboratory sample drawing (12-hour fasting) and the date of
the appointment. After the blood sample was drawn, sociodemo-
graphic data and anthropometric measures were collected. Each
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participant was given another appointment to receive his or her
laboratory results and to complete the instruments.

Statistical analysis

The SPSS software version 22 for Mac was used for data anal-
ysis. Descriptive analysis was calculated for the characteristics of
participants and study variables. Alpha Cronbach’s coefficients were
reported in the measure section. Generalized linear models
were used to determine the contribution of social factors on al-
lostatic load. A p value of .05 was used to determine significance.

Results

Of the 131 older adults in the final sample, 92.4% [121] were
female. The mean age was 73.5 years old (SD=6.75, range 60
— 89 years), and of years of school was 3.68 years (SD=3.09,
range 0—15 years). Fifty-six percent of participants (n = 74) said
they were widowed, 31.3% [41] were married, and the rest were

either divorced, or single. The majority of participants (85.5%, n
=112) were homemakers, 11.5% [15] described themselves as
retired, and 3% [4] had their own business or volunteered for a
non-governmental organization. The mean church attendance was
1.63 times per week (median = 1, SD=1.72).

Anthropometric measures for weight, height, body mass in-
dex, waist, hip, waist-hip ratio, systolic and diastolic blood pres-
sure are presented in Table 2.

Average BMI and waist circumference, both in men and in
women, were found to be high; however, average waist-hip ra-
tio, systolic and diastolic blood pressure were normal. Only 30
(24.8%) women, and 4 out of 10 men (40%) had waist circumfer-
ences within the acceptable range.

Fibrinogen (n=102, 78%), and C-reactive protein (=139, 99%),
total cholesterol (n=19, 14.5%, glycated hemoglobin (=22, 17%)
were elevated, and high-density lipoprotein levels (n=37,
29%) were low, indicating high-risk parameters for allostatic load.

Table 2. Anthropometric, clinical and biochemical descriptive data

95% Confidence Interval . . .

Siomarker Mean " e Median SD Minimum | Maximum
Weight (kg) 66.87 64.60 69.14 65.60 13.13 41.10 111.30
Height (cm) 149.00 147.00 150.03 148.00 9.00 129.00 183.00
Body Mass Index 30.14 29.29 31.00 29.66 4.96 19.50 49.50

) Female 96.63 94.52 98.74 96.00 11.73 72.00 133.00
Waist (cm)

Male 98.40 86.96 109.84 104.00 15.99 70.00 125.00

Hip (cm) 108.07 105.64 110.50 106.00 14.04 85.00 197.00
Waist Hip Ratio 0.90 0.88 0.91 0.89 0.09 0.44 119
Systolic blood pressure (mmHg) 132.35 129.73 134.98 130.00 15.17 105.00 180.00
Diastolic blood pressure (mmHg) 84.23 82.56 85.91 85.00 9.69 65.00 125.00
Total cholesterol (mg/dl) 200.07 192.82 207.32 202.00 41.94 103.00 320.00
High density lipoprotein (mg/dL) 48.21 45.71 50.71 44.00 14.46 28.00 95.00
C-Reactive protein (mg/dL) 1.22 1.10 1.35 1.10 0.72 0.20 5.00
Fibrinogen (mg/dL) 428.27 410.84 445.70 425.00 100.84 238.00 753.00
Glycated hemoglobin (%) 6.16 5.97 6.35 5.90 111 4.00 11.60

Source: Own elaboration.
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Twenty-one (16%) subjects were classified as having medium
allostatic load risk (two or three biomarkers above the cut-off
point) and 84% [110] as having high risk (four or more altered
biomarkers). There were no cases of low allostatic load risk.

A generalized linear model was used to determine the contri-
bution of potential stressors. A total of 15 independent variables
were entered into the equation and allostatic load as dependent
variable, including perception of family relations, social support,
and number of times per week attending church, and 12 sub-
dimensions of the NEWS instrument accessibility of services,
satisfaction with their house, distance to relevant sites, street
aesthetics, general neighborhood characteristics, dangerous traf-
fic, housing conditions, sloped streets, street connectivity, pedes-
trian infrastructure, dead-end streets, neighborhood security. The
general model was significant:

F s, 15 = 2.645 p < .05, R?=16% (Table 3).

When the backward elimination method was used, the ex-
plained variances improved F 125 = 7.466, p < .001, R?= 19.9%.

Table 4 also shows that better housing conditions, satisfac-
tion with own house, presence of dead-end streets, and church
attendance reduce allostatic load, and that increase in dangerous
traffic increases allostatic load.

Discussion

For Neuman (25), the person is an open system that is in con-
stant interaction with the environment. In the environment, there
are forces that can alter the basic structure or client’s system. Ac-
cording to Neuman, a physiological variable can cause a serious
imbalance to the client when he or she has insufficient resources
to cope with stressors. In this study, the physiological variable
was allostatic load, and a high proportion of participants fell un-
der a high risk pf allostatic load (four or more altered biomarkers)

Table 3. Generalized Linear Model for social factors contributing to allostatic load in older adults

Independent variable B EE B p
Housing conditions -.011 .005 -.226 .014
Sloped streets .002 .003 .518 .605
Street aesthetics -.004 .004 -.086 393
Dead-end streets -.008 .003 -.244 .003
Pedestrian infrastructure .000 .007 .002 .987
Street connectivity -.003 .005 -.068 .528
Satisfaction with one’s house -.015 .006 -.218 .023
Distance to relevant sites -171 .207 -.078 411
Family relationships .000 .012 .004 977
Dangerous traffic .012 .004 271 .007
Neighborhood security -.003 .005 -.064 514
Accessibility to services .005 .006 .097 357
Social support -.005 .008 -.081 .524
Neighborhood characteristics .004 .018 .041 822
Church attendance -156 .066 -195 .019

Source: Own elaboration.
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Table 4. Final Generalized Linear Model for social factors contributing to allostatic load in older adults

Independent variable B EE B p
Housing conditions -.014 .006 -.197 .025
Satisfaction with one’s house -.012 .004 -.233 .007
Dangerous traffic .011 .003 .257 .002
Dead-end streets -.008 .003 -.244 .003
Church attendance -.156 .066 -.195 .019

Source: Own elaboration.

and less participants under a medium risk for allostatic load (two
or three altered biomarkers), suggesting that the elder’s physi-
ological system was not able to overcome the imbalance.

Fibrinogen and C-reactive protein were elevated in a high
proportion of participants. Fibrinogen and C-reactive protein are
produced in the liver, and life-styles, such as lack of exercise or
physical activity and alcohol and tabacco consumption may affect
the liver, and the rise of fibrinogen and C-reactive protein in con-
junction with elevated BMI increase the risk for clots development
and myocardial infarction. C-reactive protein is closely related
to BMI due to inflammation processes. Most of the participants
showed mean abdominal circumference and BMI above the es-
tablished acceptable standards. According to the Neuman system,
the model results of participants suggest they were not able to
maintain the normal line of defense through healthy eating and
exercise. Moreover, these results confirm those of the national
health survey that revealed a higher prevalence of obesity among
older adult populations in northern Mexican states (37, 25).

The environmental stressors to which the elderly person
is subjected can be very diverse. From a physiological point of
view, the body may reach a point where it cannot sustain regu-
lation of basic processes to maintain an allostasis. This lack of
regulation may then trigger illness, with the end result being a
decreased quality of life for the elder. In this research, the in-
terpersonal and extrapersonal stressors included neighborhood
characteristics, housing conditions, satisfaction with one’s house,
presence of dead-end streets, and weekly attendance to church
(26). The statistical analysis confirmed that interpersonal and ex-
trapersonal stressors positively affected the explained variance
of allostatic load, while dangerous traffic negatively affected the
explained variance of the allostatic load. The positive effects of
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housing conditions and satisfaction with own house are supported
by some authors, who found an association between satisfaction
and better housing conditions, and well-being, and low pathology
incidence among older adults (38, 39, 40).

Results also showed that dangerous traffic increases allostat-
ic load. Participants frequently reported feeling stressed by ve-
hicles running at high speeds, because they feared accidents. In
this regard, the literature review indicates that noise produced by
heavy traffic has negative effects on the cardiovascular system,
which also impacts allostatic load risk (41, 42, 43, 44). This study
did not specifically inquire about vehicle noise, but it is assumed
that noise comes with heavy traffic.

The presence of dead-end streets contributed as a protective
variable; in this sense, participants pointed out that there was
less traffic in these streets, and therefore less stress. Also, it was
inferred that dead-end streets encouraged them to walk and get
from one place to another in the neighborhood.

The Neuman System Model assumes that spiritual variable
empowers the client toward well-being by positively directing spir-
itual energy for use first by the mind and then by the body, and the
religion is an important component of spirituality (25). Attending
religious services contributed to explain lower allostatic load. Reli-
giousness, or the number of times per week that a person goes to
church, has been reported as a protective agent against allostatic
load, which plays a protective role among women, given that they
tend to be more committed to religion (12), and in this research
most of the participants in the present study were women. Another
explanation might be the social networks developed while an elder
attends church services, and that religiousness could enable them
to cope better with health and social problems (44, 45, 46).
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Limitations

Results cannot be generalized due to selection method (con-
venience sampling) and lack of enough men in the study. All the
older adults lived in neighborhoods with similar characteristics,
which could have affected variability and the ability to obtain more
significant results. A neighborhood-based sampling strategy and
the analysis of other variables such as vehicle noise and, particu-
larly, family relations and social support, need to be approached
from a qualitative perspective or other instruments.

As a final note, the ten biomarkers used in the present study
are classified as secondary biomarkers (47). The incorporation
of primary biomarkers such as cortisol, epinephrine, and norepi-
nephrine could help to better understand whether such primary
biomarkers are better explained by social factors.

Conclusion

According to the results of the study, the characteristics of the
neighborhood and the housing conditions affect the physiological
variable of the elderly. On the contrary, the number of times per
week that the elder attends religious events, the good conditions
of the home in which he lives, and being satisfied with his home
were negatively associated with an elevated allostatic load.

The application of scientific evidence should be in primary
and secondary prevention in order to strengthen the flexible line
of defense and reduce the possibility that an interpersonal or ex-
trapersonal stressor affects the elder adult. The results of scien-
tific research need to generate more evidence to develop new
assessments in the social aspect of elder adults. Likewise, these
results can contribute to modify or generate political proposals
to improve the health of our population older than 60.
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