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Nutritional Status in Adults with Disabilities 
Secondary to Cardiovascular Diseases in a 

Colombian Municipality: A Cross-Sectional Study
Diana María Igua Ropero

Abstract- Introduction: Patients with disabilities have limitations 
in basic daily activities and social participation, so they have 
late-diagnosed comorbidities such as malnutrition.  

Objective: To describe the nutritional status of adults with 
deficiencies and disability secondary to cardiovascular 
diseases (CVD) in Motavita-Colombia from January to 
December 2021. 

Methodology: A quantitative, observational, cross-sectional, 
descriptive study. Ten patients were included and the 
information was collected with: a structured nutritional survey; 
Washington questionnaire; body mass index, percentage of 
body fat, and short battery of physical performance. The 
literature search was conducted in PubMed, EMBASE, Web of 
Science, UpToDate, Scopus, and Google Scholar; as well as 
international guidelines, resolutions, theses, and nutrition 
chapters. The descriptive statistical analysis was performed 
with the Excel program.  

Results: The median age was 58 years; women (80%), living in 
rural areas (70%), unemployed (70%), with subsidized health 
insurance (60%), low educational level (80%); with CVD risk 
factors: arterial hypertension (100%) and dyslipidemia (60%); 
and involvement of the cognitive (100%) and visual (50%) 
domains; there was sarcopenic obesity with the tests applied 
(60-90%) due to excess kilocalories (100%), sarcopenia in half 
of the population due to low consumption of proteins (90%) 
micronutrients and vitamins (80-100%). 

Conclusion: The highest proportion of patients with disabilities 
have malnutrition with a sarcopenic obesity profile; intervention 
should be carried out with a comprehensive approach that 
includes evaluation of anthropometric measurements in 
outpatient clinics (abdominal circumference, calf 
circumference, short battery of physical performance) and 
nutritional care plans adjusted to individual needs. 
Keywords: disability; malnutrition; stroke; exercise; adult. 

I. Introduction 

ardiovascular diseases (CVD) are a global 
problem in adulthood and old age due to the 
inversion of the population pyramid [1,2]. 

According to the International Classification of 
Functioning, these CVDs can cause mainly motor 
deficiencies due to amputation, paresis, plegia, visual, 
auditory, cognitive, language, and disabilities when they 
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affect social participation [3,4,5,6,7]. CVDs are those 
diseases that arise from physiologic disturbances of the 
heart and blood vessels and include coronary heart 
disease, stroke, peripheral vascular disease, heart 
failure, and heart disease; these are more prevalent in 
Western consumer societies, due to common 
preventable risk factors such as arterial hypertension, 
alcohol consumption, dyslipidemia, diabetes mellitus, 
obesity, smoking, sedentary lifestyle, high salt intake; 
inadequate therapeutic adherence and hypovitaminosis 
D[8.9,10,11,12,13,14,15,16,17,18]. 

The disability affects the nutritional balance, 
which depends on the balanced intake of food and its 
physiological, biochemical, and metabolic use, and 
leads to malnutrition (body mass index less than 25 
kg/m2) due to low intake of macronutrients and 
vitamins; or overweight (25-29.9 kg/m2) and obesity 
(greater than 30kg/m2) due to associated complications 
such as a sedentary lifestyle, sarcopenia, swallowing 
disorders, among others [19,20,21,22,23]. Malnutrition 
increases the risk of osteoporosis, falls, fractures, 
sarcopenia, limited transfers, immobilization, spasticity, 
joint contractures, pressure ulcers, cognitive deficits, 
institutionalization, prolonged hospital stay, high health 
cost, feeding difficulties, dysphagia, use of a 
nasogastric tube, loss of well-being, years of productive 
life lost due to disability; mood disorder, low self-
esteem, poverty, social exclusion and mortality 
[4,9,12,13,23,24]. 

In the world, close to 1,000,000,000 people 
have disabilities, and 200,000,000 have functional and 
nutritional alterations; this situation is more prevalent in 
southern countries 2; the region of the Americas reports 
high rates of productive years of life lost due to disability 
due to CVD [25] and mortality due to CVD with 
18,000,000 per year (33%) [26]. In Colombia, by 2021, 
1,555,708 people with disabilities were reported [27], 
and the Situational Chamber attributes 15% of morbidity 
in this population to nutritional and endocrine-metabolic 
pathologies; there are no nutritional classification data 
[28]. 

The World Health Organization (WHO) invites us 
to understand this problem through the approach of 
social determinants in health [29,30,31,32,33]. Colombia 
has implemented this guideline through the community-
based rehabilitation strategy [7,34] although a 
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preventive nutritional evaluation is necessary 
[4,29,35,36,37] under the approach of specialties such 
as family medicine and nutrition based on the care 
model primary care in health, the ecological theory of 
systems and the regulatory framework of health care for 
people with disabilities[7,38,39,40,41,42,43,44,45,46]. 
The study´s objective was to describe the nutritional 
status of the adult population with deficiencies and 
disability associated with CVD between January and 
December 2021, based on the hypothesis that patients 
with disability associated with CVD frequently have 
malnutrition. 

II. Materials and Methods 

An observational, cross-sectional, descriptive 
quantitative study was carried out. The total population 
was 11 adults with deficiencies or disabilities secondary 
to CVD. One person was not included because informed 
consent was not requested. The patients were located 
by the databases of the mayor's office and the Motavita 
Health Center. The data was collected in the period from 
January to December 2021. 

Inclusion criteria: people with deficiencies and 
disabilities secondary to CVD according to the domains 
of the International Classification of Functioning 
(mobility, hearing, vision, cognitive, language, and 
personal care); age from 29 to 59 years, inhabitants of 
Motavita-Colombia. 

Exclusion criteria: Patients with terminally ill, in palliative 
care, with a gastrostomy tube for enteral nutrition, not 
signing the informed consent to participate in the 
research. 

Variables and data analysis: 1. Nutritional practices: 
there are no validated questionnaires on nutritional 
requirements for adults; therefore, a structured 
nutritional questionnaire (designed by the researcher) 
was prepared and applied, validated after a pilot study. 
2. Washington Questionnaire, to define the type of 
disability and functional limitations 3. Anthropometric 

nutritional, medical assessment, assessed with body 
mass index and percentage of body fat (CUN-BAE 
formula and skin folds); and physical test evaluated with 
the short physical performance battery (SPPB). For the 
analysis, a calibrated tape measure, adipometer, and 
digital scale, a chair, and a stopwatch were used. 4. 
Sociodemographic. 5. Cardiovascular risk factors and 
CVD. To carry out the descriptive statistical analysis, the 
Excel program was used. The variables were classified, 
and the measures of central tendency, dispersion, 
relative frequencies (%) for the qualitative variables, and 
standard deviations (SD) for the quantitative ones were 
calculated. 

III. Ethical Considerations 

This research was previously authorized by the 
Ethics Committee of the Pedagogical and Technological 
University of Colombia, following medical bioethical 
principles, Colombian regulations (Resolution 
008430/1993, article 6, literal e), and confidentiality 
regulated by the Law on Data Protection (Law 
1581/2012, Decree 1377/2013) [47,48,49]. All 
participants were informed about the objectives, 
methodology, risks, voluntary and anonymous 
participation, and the right to withdraw from the study at 
any time. 

IV. Results 

Ten adults with deficiencies and secondary 
disability to CVD from Motavita-Colombia were included 
during the collection period. The sociodemographic 
characteristics showed a median age of 58 years (48-59 
years), female (80%), living in rural areas (70%), 
unemployed (70%), with subsidized health insurance 
(60%) and with a low educational level, being primary 
the most frequent level (80%). Secondary the highest 
level reached (20%). Table 1 describes other 
sociodemographic characteristics.  

Table 1: Sociodemographic characteristics of the study population.

Variable Absolute frequency 
(n= 10) 

Relative 
frequency (%) 

Civil status Single 2 20% 

 Married 7 70% 

 Divorced 1 10% 

Economic income Own income 4 40% 

 Family income 5 50% 

 Subsidy income 1 10% 

Living place 
 
 

Own living place 6 60% 

Family living place 3 30% 

Geriatric home 1 10% 

Social security Stated subsidy 9 90% 

Contributory 1 10% 

Source: Own elaboration, adapted from clinical history and direct collection.
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The most frequent CVD risk factors were arterial 
hypertension (100%) and dyslipidemia (60%); Table 2 
shows other CVD risk factors. The entire population had 
stroke-type CVD, and some patients had aortic 
aneurysm (10%) and peripheral arterial disease (10%). 
With the Washington questionnaire, it was found that all 
the patients can execute the functions of walking, vision, 

hearing, language, and mental processes; personal 
care and communication, although they do it with 
difficulty; the cognitive (100%) and visual (50%) domains 
being the most affected (Figure 1). In the levels of 
independence to carry out the feeding process, no 
patient requires total assistance, and the highest 
proportion can feed themselves (80%). 

Table 2: CVD risk factors in the study population.

CVD risk factors 

Variable Absolute frequency 
(n=10) 

Relative frequency 
(%) 

Type 2 Diabetes 
Yes 1 10% 

Not 9 90% 

Chronic kidney disease 
Yes 2 20% 

Not 8 80% 

Previous problematic alcohol use 
Yes 3 30% 

Not 7 70% 

Ex -smoking 
Yes 1 10% 

No 9 90% 

Source: self-made. Information adapted from clinical history and direct collection.
 

Source: own elaboration, direct collection.  

Figure 1: Washington scale of domains and functional limitation in the target population.

At the healthy practices, the nutritional test 
found an inappropriate intake of macro and 
micronutrients (Figure 2) and a dietary regimen based 
on high consumption of carbohydrates and lipids (100% 
and 90%, respectively)and

 
low protein consumption 

(10%).; In addition, the consumption
 
of calcium, iron, 

and fiber did not meet the nutritional requirements in the 
majority of the population (80%, 90%, and 100% 
respectively), a similar situation with vitamins, since the 

most
 
significant

 
proportion did not meet the nutritional 

requirements of vitamins A either. (80%) D, E, K (90%), B 
and C (100%); In addition, the most significant 
proportion does not meet the daily requirements for 
water consumption (80% distributed as follows: 50% 
consume less than 30ml/kg/day and

 
30% consume 

more than these requirements). Some patients consume 
drugs that induce overweight (30%).
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Source: own elaboration, direct collection. 

Figure 2:
 
Frequency of daily consumption of nutrients in the target population.

 

In the anthropometric tests, the average weight 
was 67.02 +/-

 
8.56 (range: 53 to 81.5 kg), and

 
the 

median height was 1.58 (range: 1.48-1.62).,
 
the median 

BMI was overweight (BMI: 27.59; range: 20.2-32.65), 
and the median percentage of body fat by CUN-BAE 
formula and by summation of skin folds was obesity 
(CUN-BAE: 40.32; range: 24.9-46.29; skinfolds: 39.05; 
range: 24.7-45.7). In addition, the majority of patients 
had malnutrition of the sarcopenic obesity type in all the 
tests applied (Figure 3); With the Sheldon somatotype, 
most patients were classified as having an endomorph 
profile (70%), followed by an ectomorph profile (20%); 
with BMI, the highest proportion was overweight (30%) 
or obese (30%); with the CUN-BAE formula and with 
skin folds, the majority of patients had a high (40%)

 
and 

very high (50%) percentage of body fat; with waist 
circumference, the highest proportion had abdominal 
obesity (90%) and with calf circumference, half of the 
population had sarcopenia.
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Figure 3: Classification of the nutritional profile of the population studied by anthropometry.

Reference values: **BMI: body mass index.**WHO criteria for BMI classification: malnutrition: <18.5 kg/m2, normal weight: 18.5-
24.9 kg/m2, overweight: 25-29.9 kg/m2, grade I obesity: 30- 34.9 kg/m2, grade II obesity: 35-39.9 and grade III obesity: >40 
kg/m2. **Body fat percentage (by CUN-BAE formula and by skinfolds): In women aged 40 to 59: low: less than 23%; normal: 23-
33.9%; high: 34-39.9%; very high: >40.0%. In men 40 to 59 years: low: < 11%; normal: 11-21.9%; high: 22-27.9%; very high: 
>28.0%. [50,51,52,53,54] Source: Own elaboration. Information adapted from direct collection 

To evaluate physical performance, the short 
physical performance battery was applied, which allows 
classifying the degree of limitation as minimal (10-12 
points), mild (7-9), moderate (4-6), or severe (0-

 
4), and 

optimal muscle status (>8 points) or sarcopenia (<8). 
[53,55,56,57,58,59]. In this study, the average score was 
7.7 +/-

 
2.3 (range: 3-10); the highest proportion of 

physical limitation was mild (40%) and minimal (30%), 
and the least amount of those affected had severe 
physical restriction (10%); in

 
addition, half of the 

population had sarcopenia. Although the most 
significant proportion reported doing some daily 
physical activity (70%), none of them have a structured 
exercise plan or comply with the physical activity 
recommendations of the American College of Sports 
Medicine. In addition, no patient had nutritional 
consultation or received nutritional supplements in the 
last year.

 

Finally, a nutritional care plan was prepared for 
each patient to improve the situation of sarcopenic 
obesity and reduce the risk of anemia, osteoporosis, 
and metabolic dysfunction; this included the intervention 
of all the variables studied based on the social 
determinants of health found, the fundamental nutritional 
requirements (the healthy plate), care practices for the 
promotion and maintenance of nutritional health and 
general recommendations for physical activity of safely 
following the current algorithm of the American College 
of Sports Medicine.

 

V. Discussion 

In this study, obesity-type malnutrition (60-90%) 
sarcopenic

 
(50%) was found in the majority of patients 

with all the tests applied and nutritional regimens that 
exceeded the nutritional requirements of carbohydrates 
(100%) and lipids (90%). , with a deficit in protein intake 
(60%) micronutrients and vitamins [46,60,61], which 
increases the risk of musculoskeletal and endocrine-
metabolic complications [62,63,64,65]; This percentage 
is higher compared to the result of the meta-analysis by 
Su Y et al.

 
(2020), in which they compiled cross-

sectional and observational studies that recorded 42% 
of sarcopenic obesity [66].

 

For the analysis of the results, the theory of 
social determinants in health was used; which are the 
conditions in which a person is born, lives, and 
develops. In individual sociodemographic

 
determinants, 

the median age was 58, and the most affected sex was 
female (80%). These data are similar to the results of the 
European prospective study Mini Nutritional Assessment 
International

 
Group et al., which registered many female

 

patients with malnutrition (75.2%) [67]. This gender 
behavior may be due to the culture of self-care, which is

 

higher in women than in men, as evidenced by Wallis
 

(2017) in his cohort study [68] and Alvarez
 
(2020) in their 

review article [69]; where they describe that men have 
less self-care and consult health services late, which 
decreases the survival rate
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According to the meta-analysis by Gao et al. 
(2021) [70], the most critical risk factors for CVD are 
arterial hypertension (OR = 0.98, 95% CI: 0.84-1.14) 
and hyperlipidemia (OR = 1.14, 95% CI: 0. 89-1.47), 
similar results to those found in this study (arterial 
hypertension: 100%; dyslipidemia: 60%). Other factors 
described were diabetes (OR = 1.40, 95% CI: 1.18-
1.66), chronic kidney disease (OR = 2.52, 95% CI: 0.19-
33.30), and smoking ( OR = 1.20, 95% CI: 1.10-1.21); all 
of them present in the population object of this 
study[71,72,73,74,75,76,77,78,79,80].

Of the CVDs, stroke was the most frequent 
(100%), and there was a low percentage of aneurysmal 
disease (10%) and peripheral arterial disease (10%); 
there were no patients with disability due to coronary 
artery disease; these data are heterogeneous compared 
to the literature [81,82,83,84,85,86], and those of the 
PAHO observatory (2021), which indicates that in 2019, 
in Colombia, stroke caused 625.5 years disability-
adjusted life per 100,000 inhabitants; and ischemic 
coronary artery disease caused 1327.7 disability-
adjusted life years per 100,000 inhabitants [87].

The type of disability is a risk factor for 
malnutrition [88]; In this study, with the Washington 
questionnaire, the most affected domains were cognitive 
(100%) and visual (50%); percentages higher than those 
found in the US Framingham cohort study by Hayes et 
al., who evaluated 220 stroke survivors and found a 
large proportion of patients with cognitive deficit such as 
aphasia (65%) followed by motor deficit (50%) and 
sensory (15%), which was one of the least affected 
domains [89]; however, the meta-analysis by Doyle et 
al., also reported a large percentage of involvement of 
the sensory domain (94%) in CVD survivors [90]. 
Cognitive sequelae limit understanding of the nutritional 
therapeutic plan, and visual and motor sequelae limit its 
execution [91].

In the anthropometric profile, malnutrition due to 
excess kilocalories was diagnosed with all the tests 
used. However, the rate was higher with waist 
circumference (90%: abdominal obesity), the 
percentage of body fat with the CUN-BAE formula and 
skinfolds (90%: high or very high) and lower with the 
Sheldon somatotype (70%: endomorph) and BMI (60% 
overweight or obese); these differences are similar to 
those found in the prospective cohort study by 
XiangfengCong et al. (2022), which reports 11.8% 
obesity with BMI (95% CI: 11.2-12.3%) and 40.1% 
obesity with waist circumference (95% CI: 39.2-41 .0 %) 
[92]. The percentage of muscle mass is a protective 
factor for cardiovascular disease, while the percentage 
of body fat is a risk factor for cardiovascular disease 
[51,54,92,93]; these percentages should be investigated 
in the nutritional medical consultation. In this study, 
participants had a higher risk nutritional classification 
with percentage body fat, calf circumference, and 
abdominal circumference compared with BMI.

With the circumference of the calf and short 
battery of physical performance; sarcopenic obesity was 
diagnosed in 50% of the population; a percentage 
similar to the meta-analysis by Su Y et al. (2020) of 
cross-sectional and observational studies, which 
recorded a similar prevalence broken down by sex in 
women (39%; 95% CI: 25%-55%) and men (45%; 95% CI 
28%-62%) [66] Two factors that explain sarcopenia were 
identified: the metabolic state after the stroke and the 
low protein intake in the majority of the population 
studied (90%) [50,53,55,56,62,94,95]; these data are 
related to the meta-analysis by Negm (2022), which 
concludes that an adequate dietary protein intake or 
protein supplementation are the most effective 
interventions to improve muscle strength and physical 
performance in sarcopenia [96].

With the short battery of physical performance, 
a physical limitation was determined in all the patients; 
and it was mild (40%) and minimal (30%) in the majority, 
and to a lesser extent severe (10%); these data show 
one face of nutritional condition [59], as concluded in 
the cross-sectional study by Carvalho (2022), in which 
the risk of malnutrition was associated with low total 
scores with the short battery of physical performance 
(OR = 0.682, P = 0.011) [83]. In addition, a sedentary 
lifestyle causes sarcopenia due to decreased 
musculoskeletal mechanical stimulation, 
hypovitaminosis D, and osteoporosis [12,36,97,98.99]; 
In this study, the majority of participants reported doing 
daily physical activity such as short walks (70%), but 
none of them met the recommendations of the American 
College of Sports Medicine, the WHO, and didn´t have 
a structured exercise plan [100,101,102,103,104,
105,106,107,108]. One strategy to improve physical 
performance is a structured exercise plan, according to 
the meta-analysis by Negm (2022), which included 3649 
participants and 11 interventions and concluded that 
mixed exercise (aerobic and resistance) was the most 
effective intervention (93.94%) to increase muscle mass 
and physical performance [96].

In the interpersonal determinants, the study 
found a low educational level (80%), which limits 
knowing nutritional requirements and adopting good 
eating practices and leads to malnutrition. Figueroa
(2020),recognizes in their study that people with a low 
educational level (71%), little knowledge about healthy 
eating (78.4%), food groups (59.8%), exercise (50.5%), 
and comorbidities(58.8%), are more likely to be 
malnourished [109]; hence the importance of educating 
the patient about healthy nutritional and physical activity 
behaviors[110,111,112,113,114,115,116]. To achieve 
nutritional health goals, a family support network is 
necessary [117,118,119].In this study, the most 
significant proportion had a household (70% married); 
this resource was investigated in the Australian study by 
Curryer (2018), and it was concluded that three 
characteristics must be identified for family support: 



centrality, the experience of self-determination and 
limitations for selection and control, in addition, the 
environment of trust allows receiving guidance on 
choice and decision-making, which favors health 
objectives [120]. 

In addition, the doctor-patient-family 
relationship makes it possible to achieve these 
nutritional objectives [121]. In this study, no patient had 
nutritional consultation or received nutritional 
supplement formulation in the last year, although most 
have free health insurance (60%). Some causes 
described in the literature for this situation are a distant 
doctor-patient relationship, or perception of 
discrimination, as Moscoso refers. (2018), in their cross-
sectional study, in which people with disabilities with a 
perception of discrimination avoid consulting health care 
services (78.8% in discriminated against vs. 86.1% in 
non-discriminated; PR = 1.15; 95% CI: 1.04-1.28) [122] 

The level of independence to execute the 
feeding process determines the possibility of consuming 
food on time; in this study, no patient required total 
assistance, and the most significantproportion could 
feed themselves (80%); however, some require assisted 
feeding (10%); therefore, they have a greater need for 
family integration into the care plan [118, 120]. This 
degree of dependency is explained by Andrade Q. 
(2022) in his observational study, and he concludes that 
functional capacity is inversely proportional to the 
degree of family dependency; there is a mild 
dependence (100%) when the functional capacity is 
minimally compromised and severe (95.83%) when the 
usableability is highly compromised (p<0.001) [118]. 
Functional dependence and social restriction affect self-
esteem and the sphere emotionally and negatively 
influences the nutritional situation[123,124,125,126,127, 
128,129,130,131,132]. 

In the contextual determinants, people with 
disabilities have restricted participation [133,134,135], 
and a higher poverty rate [136,137,138,139, 
140,141,142,143], this study shows these 
consequences in unemployment (70%) and economic 
dependence (60%), results similar to Mitra's findings 
(2018), where 20 studies from 10 high-income countries 
were analyzed and it was determined that the health 
cost is higher in people with severe disabilities or when 
they live alone or belong to small households, because 
they are economically dependent [144,145]. Pinilla 
(2018), studied the Multidimensional Poverty Index in 
families with and without people with disabilities in five 
Latin American countries and found that in all countries 
the households of people with disabilities had a higher 
incidence, intensity and levels of multidimensional 
poverty, due to the high health cost and economic 
dependence [146]. This limits the acquisition of 
nutrients, for this study there was a protein deficit (90%); 
calcium (80%), iron (90%), fiber (100%) and vitamins A 
(80%) D, E, K (90%), B and C (100%); all of them of high 

economic value within the family basket 
[4,60,63,147,148,149,150]. 

A limitation of the study is the sample size, 
because this limit making statistical association and 
calculating prevalence. However, the findings 
correspond to the complete population to investigate 
according to inclusion and exclusion criteria. This study 
differs from the case series because its intervention was 
based on diagnostic exploration. 

VI. Conclusions 

This innovative study concludes that the adult 
population with disabilities secondary to CVD has a 
profile of sarcopenic obesity with all the diagnostic tools 
applied, with excess kilocalories and deficit in the 
consumption of proteins, micronutrients, vitamins, fiber, 
and water; it also makes it possible to demonstrate the 
expression of vulnerability of the population with 
disabilities. 

To evaluate the nutritional condition in patients 
with disabilities, it is necessary to use pragmatic 
outpatient nutritional tools, such as abdominal 
circumference or the CUN-BAE formula, to assess 
abdominal fat percentage and calf circumference or the 
short physical performance battery to investigate 
sarcopenia. In addition, a comprehensive approach 
based on the social determinants model contributes to 
creating nutritional care plans adjusted to personalized 
needs to prevent the appearance of malnutrition, detect 
it in time, and intervene to avoid musculoskeletal, joint, 
metabolic, endocrine and cardiovascular complications. 

The family physician must identify individual, 
interpersonal, and contextual problems, establish a 
management plan, provide health education for the 
patient and their family, and locate family resources to 
strengthen behaviors to promote and maintain 
nutritional and mental health. In addition, risk factors 
must be identified and intervened to avoid restricting the 
patient's social participation. 

It is the job of the state to implement policies, 
strategies (such as community-based rehabilitation), 
and social inclusion plans to improve population 
nutritional health since there is a social debt, taking into 
account that aging with high allostatic load in people 
from countries “from the south” is an expression of the 
geographical pattern of human development and a 
social disadvantage reflected in people with disabilities. 
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