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Abstract

Background: Several studies have attempted to clarify the role of social determinants of health (SDH) on nutritional
status of older adults, but results are inconsistent due to differences in SDH assessments at different levels of population
development. In this study, we assessed this association in community-dwelling older adults living in rural Ecuador.
Methods: SDH were measured by the Gijon’s Social-Familial Evaluation Scale (SFES) and nutritional status by the Mini
Nutritional Assessment (MNA®). Multivariate logistic regression models were fitted to assess the association between
SDH components and nutritional status. Locally weighted scatterplot smoothing (LOWESS) and a generalized linear model
were used to evaluate the potential non-linearity of the association between the Gijon’s SFES and MNA® scores.
Results: A total of 295 individuals (mean age: 72.1 = 7.6years; 58% women) were enrolled. There was an inverse
association between the total Gijon’s SFES and nutritional status (OR: 0.75; 95% C.I.: 0.65-0.86; P<<.001). Three of five
components of the Gijon’s SFES (family situation, social relationships, and support networks) were inversely associated
with nutritional status in multivariate logistic regression models. A LOWESS plot, together with a generalized linear model,
showed an inverse linear relationship between the continuous Gijon’s SFES and MNA® scores. One standard deviation of
increase in the continuous Gijon’s SFES score (2.39 points) decreased the MNA® score by 0.78 points. Conclusion: Study
results show a significant inverse association between high social risk and a good nutritional status. Components of the
Gijon’s SFES measuring social isolation are responsible for this association.

Keywords
social determinants of health, Gijon’s Social-Familial Evaluation Scale, social risk, Mini Nutritional Assessment, MNA®,
nutritional status, population study, older adults, rural communities

Dates received: 28 January 2022; revised: 21 February 2022; accepted: 23 February 2022.

Introduction the development of malnutrition. Several studies have
attempted to clarify the role of SDH on the nutritional sta-
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differences in the SDH that were used to assess social risk
at different levels of population development.®®

Race/ethnicity, poverty, illiteracy, and disparities in
access to healthcare have been identified as important deter-
minants of health in developed countries.” However, these
determinants appear to be less significant among people
who live in remote rural communities, a fact that under-
scores the importance of selecting a proper field instrument
to investigate SDH in underserved populations. SDH
assessment should be tailored to the level of development of
a given community and the interpretation of that assessment
must be adapted accordingly.® Drawing on the existing
Atahualpa Project cohort, this study evaluates the associa-
tion between SDH and the nutritional status of community-
dwelling older adults living in a rural Ecuadorian village.'!
In order to obtain a meaningful SDH assessment, we relied
on a field instrument previously validated in the same popu-
lation.'>!3 This instrument has been officially endorsed by
the Ecuadorian Minister of Health for the assessment of
social risk in rural settings.'*

Methods and Materials

This study includes community-dwelling older adults
who were actively enrolled in the Atahualpa Project
Cohort as of October 2021. Characteristics of the village
and its inhabitants have been detailed elsewhere.!' This
population shares characteristics such as race/ethnicity
(Amerindian ancestry), low levels of education, socio-
economic status, and dietary habits, factors that reduce
the possibility of unexpected confounders on analyses.
The diet is rich in oily fish, fruits, and carbohydrates, but
limited in other types of meat, dairy products, and highly
processed foods. Overall, physical activity is adequate,
since inhabitants get around the village mainly by walk-
ing or bicycle riding, as very few people own a motor
vehicle. The village has only 1 government sponsored
health center which is staffed by 2 general physicians, 2
nurses, an odontologist, and an obstetrician.

Following a cross-sectional design, Atahualpa residents
aged =60years received face-to-face clinical interviews in
order to assess SDH, nutritional status, cardiovascular risk
factors, and symptoms of depression. The association
between SDH components and the nutritional status was
investigated by means of logistic regression models, adjusted
for demographics, level of education, cardiovascular risk
factors, and symptoms of depression. The study protocol and
comprehensive informed consent forms (signed by all par-
ticipants) were approved by the I.R.B. of our Institution.

The Gijon’s Social-Familial Evaluation Scale (SFES)
was used to assess SDH. This field instrument rates 5 com-
ponents of social risk that include family situation, eco-
nomic status, housing, social relationships, and support

networks."> Each component has 5 questions weighted on a
1 to 5 scale, for a maximal score of 25, with increased scores
indicating higher social risk. The Gijon’s SFES question-
naire was administered by a trained geriatrician blinded to
the results of other tests.

The Spanish version of the Mini Nutritional Assessment
(MNAP®; Nestle Nutrition, Vevey, Switzerland), originally
developed by Guigoz et al,'® was used to assess nutritional
status. This is a widely-used and validated field instrument
that has been administered either in a short form (6 ques-
tions) or in its complete form that includes 18 questions
divided into 4 domains (maximum score is 30 points).!” We
used the complete MNA® form for the present study. The
instrument was administered to all participants by a certi-
fied nutritionist blinded to the results of other tests.

Demographics, level of education, cardiovascular risk
factors, and symptoms of depression were recorded as rel-
evant covariates. Interviews and procedures for determin-
ing cardiovascular risk factors followed recommendations
of the American Heart Association (AHA), including phys-
ical activity, blood pressure, fasting glucose, and total cho-
lesterol blood levels.'® The body mass index and assessment
of the intake of healthy dietary components (also proposed
by the AHA as cardiovascular risk factors) were not taken
into account because of collinearity, since the MNA®
included body mass index determinations and several ques-
tions about food intake.!® Symptoms of depression (dys-
phoria, lack of interest, self-deprecation, hopelessness,
devaluation of life, anhedonia, and inertia) were assessed
by means of the depression axis of the Depression-Anxiety-
Stress Scale-21."

Data analyses were carried out by using STATA ver-
sion 17 (College Station, TX, USA). In unadjusted analy-
ses, continuous variables were compared by linear models
and categorical variables by x? or Fisher exact test as
applicable. Locally weighted scatterplot smoothing
(LOWESS) was used to evaluate and plot the potential
non-linearity of the association between the SDH and
MNA® scores. Multivariate logistic regression models
were fitted using the SDH score (and each of its compo-
nents) as independent variables and the nutritional status
as the dependent variable, after adjusting for demograph-
ics, level of education, cardiovascular risk factors, and
symptoms of depression.

Results

A total of 478 Atahualpa residents aged =60 were enrolled
in the Atahualpa Project from 2012 to 2019. Of them, 121
died, 34 declined consent, and 15 emigrated from the vil-
lage. The remaining 308 were actively enrolled in the
cohort as of October 2021, and were eligible to participate
in the present study. Ten of these individuals were
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Figure |. Locally weighted scatterplot smoothing (LOWESS)
and a generalized linear model adjusted for demographics

and level of education showing an inverse linear relationship
between scores of the Gijon’s Social-Familial Evaluation Scale
and the Mini Nutritional Assessment (MNA®).

bedridden and 3 declined further consent, leaving 295
study participants.

The mean age of included individuals was 72.1 = 7.6 years
(median age: 71years), 170 (58%) were women, and 219
(74%) had primary school education only. Individual cardio-
vascular risk factors in the poor range included: physical
activity: 7 (2%); blood pressure: 110 (37%); fasting glucose:
104 (36%); and total cholesterol blood levels: 49 (17%).
Symptoms of depression were noticed in 29 (10%) individu-
als. The mean Gijon’s SFES score was 9.1 =2.4 points
(median score: 9 points). Mean scores of individual compo-
nents were as follows: Family situation: 1.6 = 1.1 points;
Economic status: 3.2 = 0.9 points; Housing: 1.8 = 0.8 points;
Social relationships: 1.4 = 0.8 points; and Support networks:
1.1 = 0.4 points. The mean score of the MNA® was 26.6 = 2.7
points (median score: 27.5 points), with 249 (84.4%) indi-
viduals having a score =24 points (well-nourished). Of the
remaining 46 individuals, 44 had a score between 17 and
23.5 points (at risk of malnutrition) and only 2 had a score
<17 (malnourished). The 2 latter groups were combined for
analyses; therefore, the cutoff of the MNA® used for logistic
regression models was =24 points.

Unadjusted analyses of investigated covariates showed
that well-nourished individuals were younger (P <.001)
and had better physical activity (P=.013) than those at
risk for malnutrition/malnourished, but there were no
other differences across groups. Using the continuous
MNA® score, a LOWESS plot, together with a general-
ized linear model adjusted for demographics and level of
education, showed an inverse linear relationship between
the continuous Gijon’s SFES and MNA® scores (Figure
1). One standard deviation of increase in the continuous
Gijon’s SFES score (2.39 points) decreased the MNA®
score by 0.78 points.

Table 1 shows an inverse association between the total
Gijon’s SFES and nutritional status (OR: 0.75; 95% C.I.:
0.65-0.86; P <<.001). Three of five individual components of
this scale (family situation, social relationships, and support
networks) were inversely associated with nutritional status
in both unadjusted analyses and multivariate logistic regres-
sion models. In all these models, increased age and high
blood pressure remained as significant covariates in the
association between SDH and nutritional status.

Discussion

This population-based study shows a significant inverse asso-
ciation between high social risk and a good nutritional status.
Some individual components of SDH, namely, economic sta-
tus and housing, were not independently associated with
nutritional status. This suggests that the impact of those com-
ponents is superseded by family situation, poor social rela-
tionships, and deficient support networks. Our results align
with previous studies that indicate social isolation is associ-
ated with an increased risk of malnutrition among older
adults.2?!

Of interest, social isolation—or the feeling of loneliness—
has not only been associated with malnutrition but with the
occurrence and progression of several adverse health out-
comes.”'? Malnutrition also contributes to these adverse out-
comes, thus creating a vicious circle that compromises the
quality of life of older adults and other vulnerable groups.

Some studies have shown that economic need and food
insecurity are important factors associated with malnutri-
tion.”?° This does not seem to be the case for inhabitants of
this remote village, as the coastal location of Atahualpa
allows them to obtain nutrients from oily fish that are enriched
in proteins and ®-3 PUFAs at an affordable cost.?? This may
also help explain the low frequency of individuals at risk of
malnutrition in the present study (15.6%), when compared to
that reported in other underserved communities.>>?*

Despite the beneficial effects of dietary oily fish intake
on the nutritional status of Atahualpa residents, this is
superseded in some individuals by the impact of loneliness.
Indeed, it has been observed that loneliness does not neces-
sarily mean living alone or not having partners or friends,
but refers more particularly to the feelings and perceptions
of a given individual on their lack of social support in times
of stress, illness, or loss.?

The cross-sectional design makes an inference of causal-
ity less compelling but common sense and biological plau-
sibility suggest that high social risk leads to malnutrition
and not the reverse. The homogeneity of the study popula-
tion limits the generalizability of the findings which may
not necessarily be replicated in populations of older adults
living in urban settings or long-term care facilities. These
limitations are counterbalanced by strengths of this study,
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Table |I. Unadjusted Analyses and Multivariate Logistic Regression Models Showing the Inverse Association Between Social
Determinants of Health, as Measured by the Gijon’s Social-Familial Evaluation Scale (SFES), and the Nutritional Status.

At risk of
Total series  Well-nourished malnutrition Unadjusted
(n=295) (n=249) (n=46) analyses Logistic regression models
Gijon’s SFES score 9.1+24 87x2 10834 <0.001* OR: 0.75; 95% C.I.: 0.65-0.86; P<<.00*
Family situation 1.6 1.1 .51 23+1.3 <0.001* OR: 0.65; 95% C.l.: 0.50-0.85; P=.001*
Economic status 32+09 301 3.3+09 0.207 OR: 0.93; 95% C.l.: 0.65-1.34; P=.705
Housing 1.8£0.8 1.7+0.8 1.8£0.8 0.437 OR: 0.74; 95% C.I.: 0.48-1.14; P=.175
Social relationships 1.4+0.8 1.2+0.6 2+1.2 <0.001%* OR: 0.46; 95% C.1.: 0.30-0.69; P<<.001|*
Support networks .1 =04 I.1+0.3 1.3+0.7 0.002%* OR: 0.32; 95% C.I.: 0.17-0.62; P=.001*

*Statistically significant result.

including the assessment of SDH by means of an instrument
adapted to the particular circumstances of the population.
Moreover, this same homogeneity serves to minimize the
impact of racial prejudice, disparities in income, and access
to health care, all of which contribute to SDH in other set-
tings. As a result, the finding of a significant relationship
between high social risk and poor nutritional status is
strengthened and is less likely to be confounded by these
other factors.

In conclusion, this study shows an inverse association
between higher levels of social risk and adequate nutritional
status. It further suggests that strategies or policies aimed at
reducing social risk are likely to improve nutritional defi-
ciencies that contribute to adverse health outcomes. For
example, regularly scheduled group activities that facilitate
social networking among older adults living in rural set-
tings can be accomplished by healthcare social workers or
by trained community leaders. These activities may reduce
social risk and the risk of malnutrition. Subsequent studies
are needed to get more insight as to which specific interven-
tions are needed to reduce malnutrition by improving social
disparities in rural settings.
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