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ABSTRACT
Objective: to compare the biomarkers and the allostatic load levels in a sample of older
persons with and without canine companionship.
Method: descriptive and comparative study. Data were collected using a
sociodemographic questionnaire and a fasting blood sample. e allostatic load
comprised 11 biomarkers that are primary and secondary stress mediators, which arise
from the following systems: neuroendocrine, immune, metabolic, cardiovascular and
anthropometric.
Results: a significant difference was found in two biomarkers: cortisol (t= -3.091,
df=104, p=0.003) and total cholesterol (t= -2.566, df=104, p=0.012), in the allostatic
load levels between older adults with and without a canine companionship (U=
1714.00, Z= 2.01, p=0.044). By associating the allostatic load level with the canine
companionship, there was a higher frequency of older adults with low allostatic load
among those who have canine companion, compared with those who do not have canine
companionship. (χ2= 3.69, df=1, p= 0.043).
Conclusion: canine companionship influences health in a positive way, as the allostatic
load is lower in older adults who have a dog as companion, in addition to presenting
lower levels of cortisol and total cholesterol.
Descriptors: Old Adult++ Canine Accompaniment++ Allostatic Load++ Biomarkers
++ Cortisol++ Stressors.
Resumen: Objetivo: comparar los biomarcadores y el nivel de carga alostática en
una muestra de adultos mayores con y sin acompañamiento canino. Método: estudio
descriptivo, comparativo. Los datos se colectaron mediante una ficha sociodemográfica

http://doi.org/
http://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-2463-7482


Alejandro Morales-Jinez, et al. Allostatic load and canine companionship: a comparative study using biomarkers in older adults*

PDF generated from XML JATS4R by Redalyc
Project academic non-profit, developed under the open access initiative

y una muestra de sangre en ayuno. La carga alostática incluyó 11 biomarcadores
que son mediadores primarios y secundarios del estrés, los cuales provienen de
los sistemas: neuroendocrino, inmune, metabólico, cardiovascular y antropométrico.
Resultados: hubo diferencia significativa en dos biomarcadores: cortisol (t=-3.091,
gl=104, p=0.003) y colesterol total (t=-2.566, gl=104, p=0.012), en el nivel de carga
alostática entre los adultos mayores con y sin compañía canina (U=1714.00, Z=2.01,
p=0.044). Al asociar el nivel de carga alostática con la compañía canina, existió mayor
frecuencia de adultos mayores con carga alostática baja en quienes son acompañados por
un canino, comparado con aquellos que no tienen acompañamiento canino (c2=3.69,
gl=1, p=0.043). Conclusión: el acompañamiento canino interviene en la salud de forma
positiva, ya que es menor la carga alostática de los adultos mayores que tienen un perro
como compañía, asimismo, presentan menor concentración de cortisol y colesterol total.
Descriptores: Adulto Mayor, Acompañamiento Canino, Carga Alostática,
Biomarcadores, Cortisol, Estresores.
Resumo: Objetivo: comparar os biomarcadores e o nível de carga alostática em
uma amostra de idosos com e sem companhia canina. Método: estudo descritivo
e comparativo. Os dados foram coletados por meio de uma ficha sociodemográfica
e uma amostra de sangue em jejum. A carga alostática incluiu 11 biomarcadores
que são mediadores primários e secundários de estresse, os quais são resultantes
dos sistemas: neuroendócrino, imune, metabólico, cardiovascular e antropométrico.
Resultados: houve diferença significativa em dois biomarcadores: cortisol (t= -3,091;
gl=104; p=0,003) e colesterol total (t= -2,566; gl=104; p=0,012), no nível de carga
alostática entre os idosos com e sem companhia canina (U= 1714,00; Z= 2,01; p=
0,044). Ao associar o nível de carga alostática com a companhia canina, houve uma maior
frequência de idosos com baixa carga alostática naqueles que têm companhia canina, em
comparação com aqueles que não têm a companhia canina (c2= 3,69; gl=1; p=0,043).
Conclusão: a companhia canina interfere na saúde de maneira positiva, pois a carga
alostática dos idosos que têm um cão como companhia é menor, além de apresentarem
uma concentração menor de cortisol e de colesterol total.
Descritores: Idoso, Acompanhamento Canino, Carga Alostática, Biomarcadores,
Cortisol, Estressores.

Introduction

Human aging, as part of the life cycle, is a complex and multifactorial
phenomenon that involves the interrelationship between molecular,
evolutionary, socioeconomic, psychological, cultural and social aspects1.
Although aging affects the functional status and health, there is an effort
at international level to improve the quality of life in order to ensure a
healthy aging2.

According to the World Health Organization, healthy aging is an
integral, comprehensive and dynamic process that attempts to maintain
the functional capacity as long as possible so that an older person is able
to be and do what he considers valuable at this stage of his life. In this
sense, functional capacity is not limited only to the physical aspect, it
includes the social determinants of health and well-being, life satisfaction,
subjective well-being, personal fulfillment, application of appropriate
policies and human rights2.

It is evident that the social environment plays an important role
in healthy aging. e economic context, social networks, unfavorable
circumstances in the neighborhood, and even discrimination, interact
immediately with the older person and can generate stress, affecting the
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physical, mental, spiritual and social aspects of older adults, which can
trigger chronic diseases3. e main stressful circumstances in older adults
are the loss of friends and family, economic problems, decreased physical
and mental functional capacity, retirement, health problems, feelings of
loneliness and isolation, among others4-5.

When an older person consciously detects a situation as stressful, a
biochemical reaction is triggered to achieve allostasis or adaptation to the
threat, however, if this adaptation process is not reached, an overload
arises. Allostatic overload or allostatic load is defined as accumulated
physiological wear and tear that results from poor adaptation to
environmental stressors. It 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
lipoproteins, glycosylated hemoglobin, among others, what is currently
considered an evolutionary concept of the term stress6-7.

On the other hand, the human being as an entity of a social nature,
has always sought to relate with other humans or even to different living
species, such as animals. One of the preferred species of humans is the
canine species, as the fossil remains have shown that dog has accompanied
man since ancient times8. Animal companionship involves a mutual and
meaningful connection with complex physiological and psychological
interactions between the person and the animal. Unlike the animal
assisted therapy, in which there is a purpose and a trained animal and
with specific characteristics, animal companionship occurs at home, in
a context of intimacy and proximity to the caretaker, which includes a
special treatment involving affection, care and attention8-12.

Animal companionship and its impact on health have been the subject
of scientific studies for several decades; however, there are inconsistencies
on this subject. On the one hand, some results indicate that animal
companionship has a positive effect on health in several age groups,
including older persons, and contrarily, other studies attribute the
positive effects on health to other causes that are not associated with
animal companionship12-14.

Among the positive results of the canine companionship on health
in older adults are the improvement in health perception and quality
of life12,15-16, motivation for the older adult to walk and increase his
walking time17-19 and take a better care of himself when he has a chronic-
degenerative disease20, there is a decrease in medical visits18,21, decrease in
the feeling of loneliness19,22)., in addition to facilitate social interaction,
improve empathy and the perception of emotions21, help to cope with the
loss of a loved one18, decrease the perception of stress11 and the systolic
blood pressure11,21, there are lower levels of depression and anxiety19 and,
at a biochemical level, people with a canine companionship have lower
levels of cortisol19,21,23, triglycerides and cholesterol21.

Among the negative effects, it is mentioned the possible risks, such as
zoonotic diseases proper of canine species14, difficulty to change residence
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or attend a stay for older adults, as pets are not allowed in these places
and because they do not want to abandon them18. Other studies show
that stress levels in people with canine companionship are higher as it
involves expenses with veterinary and food, as well as care21. Finally,
people with canine companionship do not show significant differences
in terms of level of happiness, life satisfaction and physical performance
when is compared to those who do not have a canine mascot16.

In short, it is observed that there is still a discrepancy between the
effects produced by a canine companionship. It is clear that the human-
animal bond can produce psychosocial well-being; however, it is necessary
to continue conducting research to know the impact on the physical
health in older adults. erefore, the aim of this study was to compare the
biomarkers and the allostatic load level in a sample of older adults with
and without canine companionship.

Method

is study was carried out using a quantitative, descriptive, comparative
and cross-sectional research design. e study population consisted of
older adults over 60 years of age, who lived in the community and
attended a recreational center in the Comarca Lagunera (“region of
lagoons”) in the states of Coahuila and Durango, Mexico.

e sample consisted of 106 adults over 60 years of age, distributed
as follows: 53 with canine companionship and 53 without canine
companionship. e sample was calculated using Epidat soware version
4, according to the following parameters: 95% confidence interval and
a power of 80%. A non-probability sampling or convenience sampling
technique was used according to the following criteria: older adults with
perception of time and space, without hepatic problems, and people who
had heart attacks in the last 6 months and who had pets other than the
canine species were excluded.

e sociodemographic data of the older adults, as well as their pets,
were recorded on a background record and the data on the allostatic load
were recorded on a medical chart.

Allostatic load measuring in older adults included 11 biomarkers,
which are primary and secondary stress mediators. e measurement
of cortisol was included as a primary mediator of the neuroendocrine
system. Secondary mediators included: C-Reactive Protein (CRP) from
the immune system; total cholesterol, High Density Lipoproteins
(HDL) and glycosylated hemoglobin (Hb1Ac) from the metabolic
system; systolic blood pressure (SBP) and diastolic (DBP) from the
cardiovascular system and, finally, body mass index (BMI), waist
circumference measurement, hip circumference measurement and waist-
hip ratio (WHR) from the anthropometric system7.

e measurements of the biomarkers used to determine the allostatic
load index were made as follows: an Omron arm digital baumanometer
was used for arterial pressure. Blood pressure readings were taken three
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times, with a 2 minutes time difference between each reading, on the
le arm, aer the patient remain seated for 10 minutes and the readings
were recorded in the medical chart. An average of the measurements was
calculated to obtain a final systolic and diastolic blood pressure chart.

Weight measurement was performed using a digital scale of the
brand Seca, appropriately calibrated. Similarly, height was measured
in centimeters using a Seca stadiometer and the measurements were
recorded in the medical chart. ese data allowed the calculation of the
Body Mass Index using Quetelet’s formula, in which the weight of the
older adult, in kilograms, was divided by the square value of its height in
meters (kg/m2).

A retractable fiberglass measuring tape was used for the waist and
hip circumference measurements. Both measurements were recorded,
in centimeters (cm), in the medical chart. ese data were the basis
for obtaining the Waist-Hip Ratio, which is calculate by dividing waist
circumference by hip circumference.

A venous blood sample was analyzed to determine the CRP, total
cholesterol, HDL, glycosylated hemoglobin and fibrinogen levels. is
sample was collected and placed into its corresponding tube by
trained personnel, stored in a cooler with coolants and transported
to the laboratory for analysis, according to the following methods:
turbidimetry for glycosylated hemoglobin, CRP, total cholesterol and
HDL; fibrinogen was determined with a coagulometric method; and
serum cortisol by chemiluminescence.

To calculate the allostatic load index, zero (low risk) was assigned to
each biomarkers if they were within the normal cut-off points, and one
(high risk) was assigned if they were above the reference values. Solely in
the case of the biomarker HDL, zero (low risk) was assigned when its level
was high, and one (high risk) when its concentration was low24, as shown
in Table 1.
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Table 1:
Cut-off points for allostatic load biomarkers. Torreón, Coah, Mexico, 2017

Finally, all biomarkers and anthropometric measurements were added
with a possible range from 0 to 11. Aer performing the sum and because
the population was composed of older adults, those with four or less
altered biomarkers were classified as low risk and those with five or more
altered biomarkers were classified as low risk25.

e relevant ethics and research committee approved this study under
the protocol 2016/ELEUAC/001. Aer approval of the project, the
relevant authorities have provided the permit for data collection. All
participants signed an informed consent form. e older adults were
informed as soon as the laboratory results were available, the results were
communicate in writing and the recommendations for health care were
provided.

For the statistical analysis, a database was created using SPSS v
20 soware for Mac, descriptive statistics was applied as measures of
central tendency and dispersion for quantitative variables, and relative
frequencies for qualitative variables. For the comparison between groups,
the Mann Whitney U test, Student’s t test and Chi-square were used,
with a 95% confidence interval, and considering as significant p<0.05.

Results

e older adults in the group with mascot had between 1 and 2
companion dogs (median of 1.5), with the small and medium dog breeds
being the preferred ones in this sample, as 60% (32) had as companion the
following dog breeds: Chihuahuas, French Poodle and Schnauzer mini,
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among others. e manner how the canines arrived at the older adults’
home in 70% (37) of the cases was as a gi from the family or a very close
friend. ey had an average of 5.5 years (SD=4.6) living with the older
adult, and the dog lived most of the time outside the house, 37 (70%);
however, the older adults mentioned that these pets had a free access to
get into the house when the breeds were small, so that they could interact
and play with them.

e sociodemographic characteristics of the older adults assigned to
the groups with and without canine companionship are shown in Table
2. ere was no significant difference between the characteristics listed,
and there were groups with similar characteristics.

Table 2:
Comparison between the sociodemographic characteristics of the groups
with and without canine companionship. Torreón, Coah, Mexico, 2017

Amongst the 11 allostatic load biomarkers studied, cholesterol
and cortisol showed significant difference in the groups with canine
companionship and without canine companionship, with the highest
mean found among those older adults who did not have a canine
companion. e other allostatic load biomarkers showed a similar
behavior in the study sample, without significant difference, as shown in
Table 3.
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Table 3:
Comparison between the means of the allostatic load biomarkers in older

adults with and without canine companionship. Torreón, Coah, México, 2017

By comparing the allostatic load between the groups of older adults
with and without canine companionship, a significant difference was
observed between the groups studied as shown in Figure 1.

Figure 1:
Mean and standard deviation of altered allostatic load biomarkers in older adults with (n=53)

and without canine companionship (n=53): with companionship: mean= 4.87 + 1.47, without
companionship: mean= 5.43 + 1.55. Mann-Whitney U test = 1714.00, Z= 2.01, p= 0.044

Finally, when comparing allostatic load levels and canine
companionship, a higher frequency of older adults with low allostatic
load was found among those who had companion dog, with a significant
difference, as shown in Table 4.
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Table 4:
Comparison between the allostatic load levels in older adults

and canine companionship. Torreón, Coah, Mexico, 2017

Discussion

In this study, it was observed that older adults tend to have small species
as canine companion, since it is easier for an older person to transport his
dog to the veterinarian or provide care for him at home, such as bathing,
feeding and walking. In addition, small species poses a lower risk for falls
in the older adult at home.

e canine companion comes to the older adult’s life mostly as a gi,
which is closely linked to the social and emotional aspect of those who
value an older person. In other words, they decide to provide a canine
companion to an older adult to avoid him to feel lonely, also to make him
to dedicate part of his time to activities of care and recreation through
having a mascot4.

Other studies report that 67% of mascots sleep and spend more time
outside the house15, similarly to this study, in which 70% of mascots stay
outside the house of the older adult. However, the difference is that the
older adults mentioned that the pet has a free access to get into the house
as part of the interaction and care for the canines.

Cholesterol, as a secondary biomarker of the metabolic system, had a
significant difference in older adults who have a canine companionship,
compared to those who did not have. As reported in another Latin
American study21, this significant difference may be influenced by the
time that older adults spend walking their pets17-19, as well as by the need
of feeling good and being able to care for their pets20.

Similar to the results found in other researches, in this study, the
cortisol levels in older adults who have a canine companionship are
lower than in those who do not have a canine companionship19,21,23. e
explanation for this difference lies on the findings of an international
author who observed that there is a lower perception of stress in those
adults over 60 years who have a canine companionship11, and cortisol, as a
primary mediator, is a hormone that is released when a person is exposed
to stressful situations.
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Unlike other studies showing that older adults with canine
companionship have a lower systolic blood pressure11,21, the result of this
study shows no significant difference in this biomarker, so there is no
evidence to determine the effect on this variable.

Finally, there are no previous studies on the association between
canine companionship and allostatic load level, and it is demonstrated
in this research that older adults without canine companionship have
higher allostatic load levels than those who have the companion of this
species. e high allostatic load level was estimated based on altered
biomarkers and, therefore, it can be stated that older adults without
canine companionship have more than 5 biomarkers classified as high
risk, presenting an increased possibility to have health complications.

e scope of this study is limited as a descriptive and comparative
design was used, and it is recommended for future studies the use of
approaches for a more effective control of the external variables that
may affect the results. In addition, an in-depth analysis of the variable
“attachment to pet” is proposed, as this variable could modify the results,
and it was not included in the present study.

Conclusion

e canine companionship has an association with cortisol and
cholesterol levels in older adults, as the levels of these biomarkers are
lower when compared to those found in older adults without canine
companionship. ese biomarkers play an important role in the control
and maintenance of health, as well as in the development of allostatic load
in older adults.

Sometimes, the mascot arrives unexpectedly at home or as a gi for a
loved one, but this can have a positive impact on the physical health of
the older adult, resulting in a new field of action in nursing that aims to
encourage and create new strategies to promote health. Finally, the canine
companionship could have a mediating effect on the psychosocial stress
in older adults.

Acknowledgments

anks to Ms. Ivy Alejandra Pérez Martínez for her support in the use of
the project’s financial resources and to Ms. Griselda de la Fuente Salcido
for assisting in the recruitment and research with older adults.

References

Alvarado AM, Salazar AM. Aging concept analysis. Gerokomos. [Internet].
2014 [Cited Jan 11, 2018]; 25(2): 57-62. Available from: http://scielo.is
ciii.es/scielo.php?script=sci_arttext&pid=S1134-928X2014000200002

Leiton ZE. Healthy ageing and well-being: A challenge, but
also an opportunity for nursing. Enferm Univ. [Internet].
2016 [Cited April 11, 2018]; 13(3): 139-41. Available

http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S1134-928X2014000200002
http://scielo.isciii.es/scielo.php?script=sci_arttext&pid=S1134-928X2014000200002


Revista Latino-Americana de Enfermagem, 2018, vol. 26, ISSN: 1518-8345

PDF generated from XML JATS4R by Redalyc
Project academic non-profit, developed under the open access initiative

from: http://www.elsevier.es/es-revista-enfermeria-universitaria-400-arti
culo-el-envejecimiento-saludable-el-bienestar-S1665706316300239

Cockerham WC, Hamby BW, Oates GR. e social determinants of chronic
disease. Am J Prev Med. [Internet]. 2017 [Cited January 15, 2018]; 52(1
Supl 1): S5-S12. Available from: https://www.ncbi.nlm.nih.gov/pmc/art
icles/PMC5328595/

omae H. Coping to stress in old age. Rev Lat Psicol. [Internet]. 2002 [Cited
Februray 2, 2018]; (34)1-2: 42-54. Available from: http://www.redalyc.o
rg/pdf/805/80534204.pdf

Barros L, Forttes A, Herrera S. Stressful situations that affect the old adult
and ways to cope them. Rev Trabajo Soc. [Internet]. 2003 [Cited Feb 2,
2018]:161-7. Available from: https://repositorio.uc.cl/bitstream/handle
/11534/6077/000374960.pdf?sequence=1

McEwen BS, Seeman T. Protective and damaging effects of mediators of stress:
Elaborating and testing the concepts of alostásis and allostatic load. Ann
New York Acad Sci. [Internet]. 1999 [Cited Jan 20, 2018]; 896(1): 30-47.
Available from: https://www.ncbi.nlm.nih.gov/pubmed/10681886

Mauss D, Li J, Schmidt B, Angerer P, Jarczok MN. Measuring allostatic load in
the workforce: a systematic review. Ind Health. [Internet]. 2015 [Cited
Jan 22, 2018]; 53: 5-20. Available from: https://www.jstage.jst.go.jp/arti
cle/indhealth/53/1/53_2014-0122/_pdf

Díaz M. Human-animal interaction: Why do not people
love their pets? Rev Psicol GEPU. [Internet]. 2014
[Cited Jan 30, 2018]; 5(2): 164-79. Available
from: https://revistadepsicologiagepu.es.tl/Interacci%F3n-humano_ani
mal-d--%BFPor-qu-e2--la-gente-no-ama-a-sus-mascotas-f-.htm

Meléndez LM. e Human-Animal bond and its implications for Psychology
in Puerto Rico. RePS. [Internet]. 2016 [Cited February 10, 2018]; 25(2):
160-82. Available from: http://www.ojs.repsasppr.net/index.php/reps/a
rticle/viewFile/238/238

Tavera NP, Orozco JA. Assisted animal therapy: conceptual approach.
Kavilando. [Internet]. 2016 [Cited Feb 10, 2018]; 8(2): 221-8. Available
from: https://dialnet.unirioja.es/servlet/articulo?codigo=5909317

Schreiner P. Emerging cardiovascular risk research: Impact of pets on
cardiovascular risk prevention. Curr Cardiovasc Risk Rep. [Internet].
2016 [Cited Feb 13, 2018]; 10(2): 1-13. Available from: https://link.spri
nger.com/article/10.1007%2Fs12170-016-0489-2

Bakerjian D. Pets impact on quality of life, a case of study. Geriatr Nurs.
[Internet]. 2014 [Cited Feb 13, 2018]; 35(2): 160-3. Available from: htt
p://www.gnjournal.com/article/S0197-4572(14)00055-X/fulltext

Winefield HR, Black A, Chur A. Health effects of ownership of and attachment
to companion animals in an older population. Int J Behav Med. [Internet].
2008 [Cited Feb 13, 2018]; 15: 303-10. Available from: https://www.nc
bi.nlm.nih.gov/pubmed/19005930

Estrada GE. From wild animals to pets: a thin line of risk and destruction.
FAGROPEC. [Internet]. 2016 [Cited February 13, 2018]; 8(1): 47-9.
Available from: http://www.udla.edu.co/revistas/index.php/ciencias-agr
opecuarias/article/view/453

Rodríguez M, Muñoz R. Influence of dog ownership on perceived
health in the elderly of Jaén (Spain). Rev Colomb Enferm.

http://www.elsevier.es/es-revista-enfermeria-universitaria-400-articulo-el-envejecimiento-saludable-el-bienestar-S1665706316300239
http://www.elsevier.es/es-revista-enfermeria-universitaria-400-articulo-el-envejecimiento-saludable-el-bienestar-S1665706316300239
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5328595/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5328595/
http://www.redalyc.org/pdf/805/80534204.pdf
http://www.redalyc.org/pdf/805/80534204.pdf
https://repositorio.uc.cl/bitstream/handle/11534/6077/000374960.pdf?sequence=1
https://repositorio.uc.cl/bitstream/handle/11534/6077/000374960.pdf?sequence=1
https://www.ncbi.nlm.nih.gov/pubmed/10681886
https://www.jstage.jst.go.jp/article/indhealth/53/1/53_2014-0122/_pdf
https://www.jstage.jst.go.jp/article/indhealth/53/1/53_2014-0122/_pdf
https://revistadepsicologiagepu.es.tl/Interacci%F3n-humano_animal-d--%BFPor-qu-e2--la-gente-no-ama-a-sus-mascotas-f-.htm
https://revistadepsicologiagepu.es.tl/Interacci%F3n-humano_animal-d--%BFPor-qu-e2--la-gente-no-ama-a-sus-mascotas-f-.htm
http://www.ojs.repsasppr.net/index.php/reps/article/viewFile/238/238
http://www.ojs.repsasppr.net/index.php/reps/article/viewFile/238/238
https://dialnet.unirioja.es/servlet/articulo?codigo=5909317
https://link.springer.com/article/10.1007%2Fs12170-016-0489-2
https://link.springer.com/article/10.1007%2Fs12170-016-0489-2
http://www.gnjournal.com/article/S0197-4572(14)00055-X/fulltext
http://www.gnjournal.com/article/S0197-4572(14)00055-X/fulltext
https://www.ncbi.nlm.nih.gov/pubmed/19005930
https://www.ncbi.nlm.nih.gov/pubmed/19005930
http://www.udla.edu.co/revistas/index.php/ciencias-agropecuarias/article/view/453
http://www.udla.edu.co/revistas/index.php/ciencias-agropecuarias/article/view/453


Alejandro Morales-Jinez, et al. Allostatic load and canine companionship: a comparative study using biomarkers in older adults*

PDF generated from XML JATS4R by Redalyc
Project academic non-profit, developed under the open access initiative

[Internet]. 2015 [Cited Jan 11, 2018]; 11(10): 29-33. Available
from: http://m.uelbosque.edu.co/sites/default/files/publicaciones/revist
as/revista_colombiana_enfermeria/volumen11/004_articulo2_rev_enfe
rmeria_Vol11A10.pdf

González MT, Landero R. Benefits of dog ownership: comparative study of
equivalent samples. J Vet Behav. [Internet]. 2014 [Cited Jan 15, 2018];
9(6): 311-5. Available from: http://www.journalvetbehavior.com/article
/S1558-7878(14)00118-X/fulltext

Dall PM, Ellis SLH, Ellis BM, Grant PM, Colyer A, Gee NR, et al. e influence
of dog ownership on objective measures of free-living physical activity and
sedentary behavior in community-dwelling older adults: a longitudinal
case-controlled study. BMC Public Health. [Internet]. 2017 [Cited Jan
15, 2018]; 17: 496-504. Available from: https://bmcpublichealth.biome
dcentral.com/articles/10.1186/s12889-017-4422-5

Poestges A, Gresser U, Richartz BM. e impact of a pet, in this case a dog on
physical activity, independence, social contacts, health and quality of life
of elder people. Adv Aging Res. [Internet]. 2016 [Cited Feb 15, 2018];
05(4): 83-95. Available from: http://www.scirp.org/journal/PaperInfor
mation.aspx?paperID=69699

Díaz-Videla M, Olarte MA, Camacho JM. Anthrozoology: Definitions and
areas of development and practical applications for health professionals.
Eur Sci J. [Internet]. 2015 [Cited Feb 15, 2018]; 2: 185-210. Available
from: https://eujournal.org/index.php/esj/article/view/5592

Hugues B, Álvarez AM, Castelo L, Ledón L, Mendoza M, Domínguez E.
Perceived benefits of pet ownership for the elderly with type 2 Diabetes
Mellitus. Rev Inv Vet Perú. [Internet]. 2016 [Cited Feb 20, 2018]; 27(2):
233-240. Available from: http://revistasinvestigacion.unmsm.edu.pe/ind
ex.php/veterinaria/article/view/11645

Diaz-Videla M, Olarte MA, Camacho JM. Basic ID of the Human Dog-
Companion: A eoretical review in Anthrozoology guided by the
multimodal approach. Rev Arg Cs Comp. [Internet]. 2015 [Cited Feb 18,
2018]; 7(3): 79-90. Available from: http://www.scielo.org.ar/scielo.php?
script=sci_arttext&pid=S1852-42062015000300009

Pikhartova J, Bowling A, Victor C. Does owning a pet protect older people
against loneliness?. BMC Geriatr. [Internet]. 2014 [Cited Feb 18, 2018];
14(1): 106. Available from: https://bmcgeriatr.biomedcentral.com/articl
es/10.1186/1471-2318-14-106

Polheber JP, Matchock RL. e presence of a dog attenuates cortisol and feart
rate in the trier social stress test compared to human friends. J Behav Med.
[Internet]. 2014 [Cited Feb 18, 2018]; 37(5): 860-7. Available from: htt
ps://www.ncbi.nlm.nih.gov/pubmed/24170391

Gruenewald TL, Sarkisian CA. Allostatic load and frailty in older adults. J
Am Geriatr Soc. [Internet]. 2009 [Cited Feb 18, 2018]; 57(9): 1525-31.
Available from: https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1532
-5415.2009.02389.x

Seeman TE, Singer BH, Ryff CD, Love GD, Levy-Storms L. Social relationships,
gender, and allostatic load across two age cohorts. Psychosom. Med.
[Internet]. 2002 [Cited Feb 18, 2018]; 64(3): 395-406. Available from: h
ttps://www.ncbi.nlm.nih.gov/pubmed/12021414

http://m.uelbosque.edu.co/sites/default/files/publicaciones/revistas/revista_colombiana_enfermeria/volumen11/004_articulo2_rev_enfermeria_Vol11A10.pdf
http://m.uelbosque.edu.co/sites/default/files/publicaciones/revistas/revista_colombiana_enfermeria/volumen11/004_articulo2_rev_enfermeria_Vol11A10.pdf
http://m.uelbosque.edu.co/sites/default/files/publicaciones/revistas/revista_colombiana_enfermeria/volumen11/004_articulo2_rev_enfermeria_Vol11A10.pdf
http://www.journalvetbehavior.com/article/S1558-7878(14)00118-X/fulltext
http://www.journalvetbehavior.com/article/S1558-7878(14)00118-X/fulltext
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4422-5
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-017-4422-5
http://www.scirp.org/journal/PaperInformation.aspx?paperID=69699
http://www.scirp.org/journal/PaperInformation.aspx?paperID=69699
https://eujournal.org/index.php/esj/article/view/5592
http://revistasinvestigacion.unmsm.edu.pe/index.php/veterinaria/article/view/11645
http://revistasinvestigacion.unmsm.edu.pe/index.php/veterinaria/article/view/11645
http://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S1852-42062015000300009
http://www.scielo.org.ar/scielo.php?script=sci_arttext&pid=S1852-42062015000300009
https://bmcgeriatr.biomedcentral.com/articles/10.1186/1471-2318-14-106
https://bmcgeriatr.biomedcentral.com/articles/10.1186/1471-2318-14-106
https://www.ncbi.nlm.nih.gov/pubmed/24170391
https://www.ncbi.nlm.nih.gov/pubmed/24170391
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1532-5415.2009.02389.x
https://onlinelibrary.wiley.com/doi/abs/10.1111/j.1532-5415.2009.02389.x
https://www.ncbi.nlm.nih.gov/pubmed/12021414
https://www.ncbi.nlm.nih.gov/pubmed/12021414


Revista Latino-Americana de Enfermagem, 2018, vol. 26, ISSN: 1518-8345

PDF generated from XML JATS4R by Redalyc
Project academic non-profit, developed under the open access initiative

Notes

* Supported by Programa para el Desarrollo Profesional Docente, para el Tipo
Superior (PRODEP), Mexico, grant #DSA/103.5/15/7082.

Author notes

Corresponding Author:
Alejandro Morales-Jinez E-mail: alejinez@hotmail.com


