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Abstract
Objective: To compare clinical-functional factors among groups in relation to the frailty 
syndrome (pre-frail and frail) phenotype profile in older adults with type 2 diabetes 
mellitus (DM 2). Methods: A descriptive, analytical, cross-sectional study with a quantitative 
approach was performed. A total of 113 diabetic older adults of both sexes were evaluated 
in terms of their personal, socio-demographic, clinical-functional, mental, cognitive 
and fragility phenotype data. The Chi-square test and a logistic regression model were 
used. Results: The mean age was 68.66±6.62 years, and the sample was mostly female 
(61.9%), illiterate or with an incomplete primary education (60.2%), pre-frail (52.2%), 
sedentary (79.6%), and had been diagnosed with DM2 for more than 5 years (58.3%). 
There was a significant association between “pre-frail and frail” individuals and schooling 
( p=0.004), social participation (p=0.004), a subjective perception of vision (p=0.004), 
glycated hemoglobin (p=0.036), limb pain (p=0.012), depressive symptoms (p=0.002) 
and mobility (p=0.004). The logistic regression model showed an accuracy of 93.6% and 
the significant variables were education (p=0.039), pain in the lower limbs ( p=0.025) 
and risk of falls (p=0.033). Conclusion: among all the factors related to the “pre-frail” and 
“frail” phenotype, schooling, pain in the lower limbs and mobility were most related to 
the worsening of the syndrome and its progress.
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INTRODUC TION

The Frailty Syndrome (FS) among older adults 
is a complex condition leading to a decline in the 
body’s homeostatic reserve capacity and also in the 
resistance of stressors1. In this sense, the alterations 
in the body of a frail older adult generate a gradual 
decline in all biological systems in a pathological 
manner, causing vulnerability and varied clinical 
problems2.

There are many consequences of the emergence 
of the FS in this population, since its characteristics 
encompass all organic systems and cause globalized 
damage to the body of the older adult3. Among these 
consequences, the decrease in homeostatic reserves 
stands out. In this context, sarcopenia (loss of muscle 
mass) has a significant influence on FS and is directly 
associated with other chronic diseases, such as type 
2 Diabetes Mellitus (DM2)4.

DM2 is a metabolic disease evidenced by 
blood hyperglycemia, which negatively affects the 
cardiac, visual, renal and nervous systems, causing 
insulin resistance. Furthermore, it is associated 
with dyslipidemia and possible hypertension5. Its 
prevalence can reach up to 30% in those over 65 
years of age in certain populations while, in the 
United States, it is estimated that more than half 
of diabetic individuals are older adults6. Brazil is 
fourth  in the global diabetes ranking, with about 
11.9 million cases registered in recent years7. The 
projection for 2025 is that 300 million people will 
have diabetes worldwide8.

DM2 generates a decline in functional capacities 
and reserves9 and frequent hospital izations, 
culminating in a tendency of the onset of symptoms 
that result in the frailty syndrome, demanding more 
services from the health system10.

The association of two chronic conditions makes 
treatment more difficult due to the sum of their 
comorbidities. In this sense, the adequate treatment 
of one condition is not necessarily effective for the 
other, hindering the desired response. A correct 
and accurate diagnosis is necessary, since the 
measurement of these diseases can be carried out 
in a simple, low-cost and tangible manner in any 
health system.

Therefore, the aim of the present study was to 
compare the clinical-functional factors between 
groups in relation to the frailty syndrome phenotype 
profile (pre-frail and frail) in older adults with DM2 
and, from this, to discover which of these variables 
most influence the frailty phenotype.

METHOD

A descriptive, analytical, cross-sectional study 
with a quantitative approach was performed. 
Data collection took place at the Laboratory of 
Technological Innovations in Health, at the Onofre 
Lopes University Hospital (the Hospital Universitário 
Onofre Lopes, or HUOL) of the Federal University 
of Rio Grande do Norte (UFRN), in Natal (Rio 
Grande do Norte), Brazil. The study took place 
between February and December 2017, after approval 
by the Research Ethics Committee under number 
1.808.219, and was financed by Universal Public 
Notice MCTI/CNPq no. 14/2014.

The research participants were taken from the 
endocrinology and geriatrics sectors of HUOL, at 
the invitation of the doctors responsible for the 
sector. Older individuals with a clinical diagnosis 
of DM2 were indicated to go to the sector to make 
appointments for evaluation. After the first survey, 
the evaluation was scheduled on specific days and 
times and lasted for about 1h30min, alternating tests 
with and without physical effort, so as not to exhaust 
the individual. The complete evaluation took place 
on the same day, and was performed by a previously 
trained evaluator in the presence of the researcher, 
to provide support for the tests and minimize the 
risk of falls.

Older individuals aged over 60 years of age, who 
were diagnosed with DM2 in accordance with the 
criteria of the American Diabetes Association11, 
whether male or female, who were able to walk 
independently and who agreed to participate by 
signing an Informed Consent Term (ICF) were 
included in the study. Older adults who did not 
complete the entire assessment were excluded from 
the study.

To perform the sample calculation, 80% power 
and 5% significance level were used for the two-
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tailed hypothesis tests. Among the variables with 
the greatest statistical significance for the sample 
(income, marital status, glycated hemoglobin, use 
of insulin and MMSE), the largest sample size was 
for “income”, totaling 123 individuals, avoiding 
possible β error in the variables close to significance. 
In this sense, a sample size of 125 individuals was 
adopted as it is a multiple of 5 and facilitates the 
presentation of data.

After sample selection, an interview was 
conducted with personal, sociodemographic, clinical-
functional and cognitive screening data, assessment 
of depressive symptoms, assessment of functional 
mobility and frailty phenotype.

Personal data were assessed using a semi-
structured questionnaire containing identification, 
contact details (cell phone of the older adult or 
a family member living in the same household, 
or home phone), date and address. In addition, 
the sociodemographic data included a list with 
demarcation of the following items: sex, age, skin 
color, marital status, education, living arrangement, 
income, occupation and social participation.

The clinical-functional data were: subjective 
perception of vision of excellent, very good, good, 
poor and very poor; height, in meters; weight in 
kilograms, measured by scale, and Body Mass Index 
(BMI); number of diseases and medications used, 
time since diagnosis of DM2, laboratory tests of 
fasting glycemia and glycated hemoglobin in the last 
six months (from the date of the evaluation) for the 
control of DM2; use of antidiabetic drugs and/or 
insulin; presence of leg pain and intensity, using the 
Visual Analogue Scale (VAS); falls in the last year.

Cognitive screening was assessed by the Mini-
Mental State Examination (MMSE), which assesses 
spatial and temporal orientation, immediate memory, 
ability to calculate, evocation of words with their 
meanings, repetition, command, reading with 
interpretation, writing and drawing (graphic ability 
to reproduce an image). The cut-off points were 

as follows: illiterate individuals should score ≥20 
points; schooling of 1-4 years ≥25 points; schooling 
of 5-8 years ≥26.5 points; schooling of 9-11 years 
≥28 points and schooling over 11 years ≥29 points12.

The Geriatric Depression Scale (GDS) was 
used in its reduced (or short) version to screen 
for depressive symptoms. A total of 15 questions 
were asked with yes or no answers. An individual 
has depressive symptoms if reaching a score ≥5 
points and an “absence of depressive symptoms” 
in individuals with a score ≤4 points13.

Functional mobility was assessed using the 
Timed Up and Go (TUG) test. This consists of 
measuring the time spent getting up from a chair, 
walking 3 meters then returning and sitting with the 
back completely supported in the chair. Individuals 
with a time greater than 13.5 seconds have impaired 
mobility14.

In accordance with the frailty phenotype, the 
following were evaluated:

Unintentional weight loss: it was asked whether 
the individual had lost 4.5 kg or more in the year 
until the date of the assessment and whether this loss 
was unintentional. If the answers to both questions 
were positive, 1 point was awarded;

Decrease in handgrip strength assessed by the 
SH5002 Smedley - Saehaen® Hand Dynamometer. 
Measured with the individual sitting in a comfortable 
chair, supporting both feet on the floor and placing 
their dominant hand on the assessment table, holding 
the dynamometer grip three times to obtain an 
average, adjusted according to Table 115.

Older adults who measured below the expected 
value above met the criterion for frailty syndrome, 
with 1 point.

Decrease in gait speed was calculated through 
the time spent in seconds to cover 4.6 meters in 
three tests, to take an average of the value, adjusted 
by sex and height according to Table 216.
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For exhaustion, the self-reporting of fatigue 
was carried out through two questions from the 
Center for Epidemiological Studies - Depression 
CES-D17: “I felt that I had to make an effort to do 
my usual tasks” and “I was unable to carry on doing 
my things”. The score was given as (1) never / rarely, 
(2) a few times, (3) most of the time, (4) always. The 
older adults who chose options 3 or 4 in any of the 
questions met the criterion, with 1 point.

Low level of physical activity was assessed by the 
IPAQ (International Physical Activity Questionnaire) 
in its short version, adapted from the long version18 
that allowed the duration of physical activity the 
older adult performed in the previous week to be 
estimated. After its application, the older adults were 
classified as very active, active, irregularly active and 
sedentary. Those who were classified as irregularly 
active and sedentary met the criterion with 1 point.

The sum of the positive items generated the 
classification of the Phenotype of Frailty as follows: 
frail (3 or more positive items); pre-frail (1 or 2 
positive items); not frail (no positive items)19.

For data analysis, SPSS software version 20.0 
was used and the significance level was set at 5%. 
For descriptive analysis, a simple case count was 
performed according to frailty phenotype group. To 
compare these groups with the sociodemographic, 

clinical-functional categorical variables, cognitive 
screening, depressive symptoms and functional 
mobility, Pearson’s chi-square test was used and 
the intergroup percentages were analyzed.

A multiple logistic regression analysis was 
performed, using the Stepwise Forward Selection 
Procedure method with the dichotomous categorical 
dependent variable “frailty phenotype” with the 
variables that exhibited statistical significance 
( p<0.05) in the previously mentioned test. The 
permanence of the variable in the multiple analysis 
occurred through the likelihood ratio test (Likelihood 
Ratio Test), absence of multicollinearity, as well as its 
ability to improve the model through the Hosmer-
Lemeshow test without interfering in the confidence 
intervals. In all analyzes, a significance level of 5% 
was considered.

RESULTS

In total, 125 older adults participated in this 
research. However, only 12 of these individuals 
belonged to the non-frail group (9.6%) which made 
the comparison between this group and the others 
unfeasible due to the limited number of subjects. 
These individuals were therefore excluded, giving 
a total sample of 113 older adults.

Table 1. Adjustment of sex and BMI for handgrip strength, São Paulo, 2014.

Male Female
BMI Cut off point BMI Cut off point
0 < BMI ≤ 23 ≤ 27.00 kgf 0 < BMI ≤ 23 ≤ 16.33 kgf
23 < BMI < 28 ≤ 28.67 kgf 23 < BMI < 28 ≤ 16.67 kgf
28 ≤ BMI < 30 ≤ 29.50 kgf 28 ≤ BMI < 30 ≤ 17.33 kgf
≥ 30 ≤ 28.67 kgf ≥ 30 ≤ 16.67 kgf

Source: Macedo, Freitas and Scheicher, 201415.

Table 2. Adjustment of weight and sex for gait speed, São Paulo, 2011.

Male Female
Weight Cut off point Weight Cut off point
0< Weight ≤168 ≤5.49 sec 0< Weight ≤155 ≤6.61 sec
Weight >168 ≤5.54 sec Weight >155 ≤5.92 sec

Source: Costa, Neri, 201116.
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The descriptive analysis of the sample is shown in 
table 3. The average age was 68.66 (±6.62) years and 
the majority were female (61.9%), with an average of 
6.6 (±5.11) years of schooling and a level of education 
considered low, at the level of “illiterate or incomplete 
elementary I” (60.2%).

The inferential analysis of the pre-frail and frail 
groups with the other study variables is shown in 
table 4. Significant differences were found between 
the pre-frail and frail groups for the variables: 
education (p=0.004), social participation (p=0.004), 

subjective perception of vision (p=0.004), glycated 
hemoglobin (p=0.036), pain in lower limbs (p<0.001), 
falls (p=0.012), depressive symptoms (p=0.002) and 
mobility by TUGT (p=0.004). These variables were 
designed as a binary logistic regression model.

For the logistic regression analysis (Stepwise 
Forward Selection Procedure method), the variables 
schooling, glycated hemoglobin, pain in lower limbs 
and TUGT remained until the end of the model, as 
shown in table 5. The model showed an accuracy 
of 93.6%.

to be continued

Table 3. Descriptive analysis of sociodemographic, clinical-functional, cognitive screening, depressive symptoms, 
functional mobility and frailty phenotype data. Natal, Rio Grande do Norte, 2018.

Characteristic (n) n (%)
Sex (n=113)
Male 43 (38.1%)
Female 70 (61.9%)
Age group in years (n=113)
60-69 70 (61.9%)
70 or more 43 (38.1%)
Married (n=113)
Married 40 (35.4%)
Unmarried 73 (64.6%)
Schooling (n=113)
Illiterate or incomplete elementary I 68 (60.2%)
Complete Elementary or Post-Elementary I 45 (39.8%)
Income (minimum wage) (n=113)
Up to two 62 (54.9%)
Three or more 51 (45.1%)
Social participation (n=113)
Participates in community activities 64 (56.6%)
Does not participate in community activities 49 (43.4%)
Subjective perception of vision (n=113)
Excellent, very good or good 60 (53.1%)
Poor or very poor 53 (46.9%)
Body Mass Index (n=113)
Malnourished or normal weight 44 (38.9%)
Overweight 69 (61.1%)
Number of diseases (n=113)
1 to 4 39 (34.5%)
5 or more 74 (65.5%)
Number of medicines (n=110)
1 to 4 42 (38.2%)
5 or more 68 (61.8%)
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Time since diagnosed with DM2 in years (n=108)
0 to 5 45 (41.7%)
6 or more 63 (58.3%)
Glycated hemoglobin (n=81)
Up to 8% (normal) 43 (53.1%)
Above 8,1% (altered) 38 (46.9%)
Fasting blood glucose (n=108)
Up to 130mg/dL (normal) 55 (50.9%)
131mg/dL or more (altered) 53 (49.1%)
Use of insulin (n=113)
Yes 33 (29.2%)
No 80 (70.8%)
Pain in lower limbs (n=113)
Yes 61 (54.0%)
No 52 (46.0%)
Falls in the last year (n=113)
No 72 (63.7%)
Yes 41 (36.3%)
Mini Mental State Examination (n=113)
Cognitive deficit 46 (40.7%)
No cognitive deficit 67 (59.3%)
Geriatric Depression Scale (n=113)
Depressive Symptoms 65 (57.5%)
No Depressive Symptoms 48 (42.5%)
Timed Up and Go Test (n=106)
Low risk of falls 86 (81.1%)
High risk of falls 20 (18.9%)
Unintentional weight loss
Yes 21 (18.6%)
No 92 (81.4%)
Decreased handgrip strength
Yes 53 (46.9%)
No 60 (53.1%)
Exhaustion
Yes 69 (61.1%)
No 44 (38.9%)
Low level of physical activity
Yes 90 (79.6%)
No 23 (20.4%)
Decrease in walking speed
Yes 53 (46.9%)
No 60 (53.1%)

Source: author.

Continuation of Table 3
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Table 4. Chi-square test between the frailty phenotype (pre-frail and frail) and the sociodemographic and clinical-
functional variables of the sample. Natal, 2018.

Variable Pre-frail Frail p-value
Sex
Male 23 (20.4%) 20 (17.7%) 0.831
Female 36 (31.9%) 34 (30.1%)
Age group in years
60-69 41 (36.6%) 29 (25.7%) 0.084
70 or more 18 (15.9%) 25 (22.1%)
Married
Married 18 (15.9%) 22 (19.5%) 0.256
Unmarried 41 (36.3%) 32 (28.3%)
Schooling
Illiterate or fund. Incomplete I 28 (24.8%) 40 (35.4%) 0.004*
Fund I complete or post fund I 31 (27.4%) 14 (12.4%)
Income (minimum wage)
Up to two 28 (24.8%) 34 (30.1%) 0.098
Above three 31 (27.4%) 20 (17.7%)
Social participation
Yes 41 (36.3%) 23 (20.4%) 0.004*
No 18 (15.9%) 31 (27.4%)
Subjective perception of vision
Excellent, very good or good 39 (34.5%) 21 (18.6%) 0.004*
Poor or very poor 20 (17.7%) 33 (29.2%)
Body Mass Index
Malnourished or normal weight 27 (23.9%) 17 (15.0%) 0.120
Overweight 32 (28.3%) 37 (32.7%)
N° of diseases
1 to 4 22 (19.5%) 17 (15.0%) 0.517
5 or more 37 (32.7%) 37 (32.7%)
N° of medicines
1 to 4 23 (20.9%) 19 (17.3%) 0.525
5 or more 33 (30.0%) 35 (31.8%)
Time since diagnosis
0 to 5 years 26 (24.1%) 19 (17.6%) 0.229
6 years or more 29 (26.9%) 34 (31.5%)
Glycated hemoglobin
Normal (up to 8%) 27 (33.3%) 16 (19.8%) 0.036*
Altered (8,1% or more) 15 (18.5%) 23 (28.4%)
Fasting blood glucose
Normal (0-130) 34 (31.5%) 21 (19.4%) 0.085
Altered (131 or more) 24 (22.5%) 29 (26.9%)
Use of Insulin
Yes 14 (12.4%) 19 (16.8%) 0.181
No 45 (39.8%) 35 (31.0%)

to be continued
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Variable Pre-frail Frail p-value
Pain in lower limbs
Yes 21 (18.6%) 40 (35.4%) <0.001*
No 38 (33.6%) 14 (12.4%)
Falls in the last year
Yes 15 (13.3%) 26 (23.0%) 0.012*
No 44 (38.9%) 28 (24.8%)
Mini Mental State Examination
Cognitive deficit 24 (21.2%) 22 (19.5%) 0.995
No cognitive deficit 35 (31.0%) 32 (28.3%)
Geriatric Depression Scale
Depressive symptoms 26 (23.0%) 39 (34.5%) 0.002*
Normal 33 (29.2%) 15 (13.3%)
Timed Up and Go Test
Lower risk of falling 52 (49.1%) 34 (32.1%) 0.004*
Higher risk of falling 05 (04.7%) 15 (14.2%)

*Statistical significance ( p≤0,05); Test used: chi-square.

Source: author.

Continuation of Table 4

Table 5. Binary logistic regression with variables that showed statistical significance with the frailty phenotype. 
Natal, 2018.

Variable PR PR adjusted p CI (95%)
Schooling 1.89 1.91 0.039 1.03-3.52
Pain in lower limbs 2.44 2.10 0.025 1.10-4.03
Risk of falls 0.53 0.38 0.033 0.16-0.93

PR: prevalence ratio; CI: confidence interval.

Source: author.

DISCUSSION

The finding of a majority of women (61.9%) was 
similar to the study by Silva, Pureza and Landre10, in 
which 70.0% of the sample of older adults evaluated 
at the outpatient clinic were female.

The majority (60.2%) of the sample had a level 
of schooling of illiterate or incomplete elementary 
education I, data which is similar to the study 
by Ribeiro et al.20, in which in the majority of a 
sample of 60 older diabetics participating in an 
outpatient center in Minas Gerais (59.58%) were 
also classified as having a low level of education. The 
lack of access to education for this population can 
therefore be highlighted. This value is notable due 
to the strong impact that schooling has on the frailty 

phenotype. From the regression model shown above, 
illiterate pre-frail diabetic older adults or those with 
incomplete elementary education I have a 1.91 times 
higher prevalence of becoming frail than those with 
complete elementary or post-elementary education I.

As education is an indicator of the socioeconomic 
conditions of a population, it is essential that it is 
discussed and contrasted, as in the case of the study 
by Beltrame21, with a sample of 50 diabetic and 50 
non-diabetic older adults, in which 84.0% were 
literate. This average is well above that of the present 
study, but it is worth mentioning that the municipal 
region studied (Concórdia, Santa Catarina) has one of 
the highest Human Development Indexes in Brazil, 
unlike Natal (Rio Grande do Norte), a city in one of 
the least developed regions of the country.
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The average income of the sample in question was 
R$2.367.74 (±1.385.90). In a cohort study conducted 
with 202 older community members in Lafaiete 
Coutinho (Bahia), the sample’s per capita income 
was less than one minimum wage22. A study in a 
hospital environment includes older people who are, 
at least, able to walk and eat on consultation days; a 
study with community-dwelling older people, on the 
other hand, may include low-income older people as 
there is no need for mobility on their part.

Most of the sample was overweight, with an 
average BMI value of 28.58 (±4.45). This data is 
confirmed when an analysis of the sedentary lifestyle 
of the sample in this study is made. Among the 
respondents, 79.6% of the older adults claimed 
they did not perform any type of physical activity, 
highlighting the absence of one of the most 
controlling factors of the metabolic indexes. Another 
study, carried out in Campinas (Sao Paulo) with older 
community members, showed that 54.73% of 689 
older people were sedentary16.

Although visual problems are common in a 
diabetic population, the majority of the sample 
classified their vision as excellent, very good or 
good (53.1%). The impact of visual impairment 
on diabetics may even involve self-administration 
of medication. Harada and Schor23 described 
the medication problems of older diabetics with 
blindness or low vision, and the reported problems 
were diverse, such as errors in quantity, lack of 
perception of which medication they are taking and 
even problems receiving the medication, while not 
knowing which one is correct. Almeida et al.24 also 
reported that impaired vision makes adherence to 
adequate treatment difficult and provides an effect 
of marked blood hyperglycemia.

Another worrying fact was the number of diseases 
present in the sample, as the majority had five or 
more illnesses (65.5%), showing the overlap of NCDs 
and the need for effective care with this sample 
group. This fact could also be expected by the sample 
profile, as it is taken from a reference hospital with 
several modalities of care. According to Confortin et 
al.25, the overlap of chronic diseases directly implies 
the loss of manual muscle strength and even quality 
of life as a final outcome. Still, Silva et al.26, in their 

study with 1391 older people registered in the Family 
Health Strategy in Rio Grande do Sul, showed that 
the association of chronic diseases is directly linked 
to depression, a fact that was also investigated in 
the present study.

The sample showed uncontrolled mean values 
of the indices that permeate DM2, for example, the 
mean glycated hemoglobin in the sample was 8.26% 
(± 2.49) and the mean fasting blood glucose was 
156.32mg / dL, both of which were above the average 
expected for older adults. Most of the older people 
in question were sedentary, and it is known that a 
sedentary lifestyle is a favorable condition for the lack 
of glycemic control. The mean fasting glycemia and 
glycated hemoglobin in this study were higher than 
those in the study by Heubel et al.27 in which the 
older adults were treated by the Physiotherapy Clinic 
at the Sagrado Coração University, in Buaru (Sao 
Paulo). In the aforementioned study, the mean fasting 
blood glucose was 126.3mg/dL and the glycated 
hemoglobin was 7.2%. This contrasting difference 
can be justified by the regular practice of physical 
activity by the older adults in the study mentioned.

Insulin therapy is essential for when there is a 
partial or total decrease in insulin by the body itself. 
In this sense, insulin is administered in advanced 
and more severe cases of the disease28. In the present 
study, the majority of the sample did not use insulin 
(70.8%). As the older adults in the study were 
already in outpatient care and were referred by the 
professionals who care for them, it is understandable 
that the vast majority do not use insulin because they 
may already have the disease in a controlled manner.

More than half of the sample (54.0%) reported 
pain in their lower limbs, which is a very important 
factor in predicting falls and functional mobility. 
This variable remained in the regression model, in 
order to infer that pre-frail diabetic older people with 
lower limb pain have a 2.10 times higher prevalence 
of becoming frail than those who do not have lower 
limb pain.

Pain generates discomfort, limits the quality of 
life of the older adults in general, implies an increased 
dependence on the use of medications to control 
it, decreases energy and generates fatigue, hinders 
sleep and rest for the diabetic older and worsens 
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adults generates dissatisfaction with life, decreased 
mobility and social isolation, factors closely related 
to depressive symptoms.

Based on the phenotype indexes, the low level 
of physical activity measured by IPAQ was the most 
evident, affecting 79.6% of the studied population. 
Unintentional weight loss was the least mentioned, 
affecting only 18.6% of the sample. These data 
demonstrate important characteristics as sarcopenia 
is a potential predictor of FS in older adults and is 
a common characteristic in patients with DM2, in 
other words, there is a direct link between these 
two conditions34.

An older adult with less muscle mass will also have 
a tendency to maintain poorer blood glucose control. 
This characteristic occurs due to the difficulty in 
capturing muscle glucose. In this sense, insulin will 
be secreted inefficiently and insulin resistance may 
be one of the outcomes, implying a characteristic 
condition of DM29.

The presence of DM2 can contribute to creating an 
environment conducive to DES as its characteristics 
increase the incidence of frailty components. In this 
sense, weakness, exhaustion, slowness, weight loss, 
physical inactivity and even other comorbidities, 
such as cognitive deficit, are related6.

In relation to the pre-frail group, there was a 
higher occurrence of women, aged between 60-69 
years, who were married, had  a complete elementary 
I or post-elementary I education, an income 
above three minimum wages, who participated in 
community activities, had a subjective perception 
of vision of excellent, very good or good, who were 
overweight, had five or more diseases, took five or 
more medications, had normal glycated hemoglobin, 
normal blood glucose, did not use insulin, had no 
pain in the lower limbs, had not fallen in the previous 
year, did not have cognitive deficit according to 
the MMSE, , experienced less change in mobility 
according to the TUGT, had no unintentional weight 
loss, no loss of strength, no exhaustion, a low level 
of physical activity and no decrease in gait speed.

In relation to the frail group, the prevalence 
was similar to the pre-frail group, except for the 

performance at work21. Based on this, pain was the 
characteristic most related to the presence of DM2 
in the study mentioned and may be directly related 
to diabetic neuropathy.

Linked to this, 41 older (36.3%) reported one or 
more falls in the last year. This data raises a serious 
concern as the consequences of falls may be due 
to fear of falling and death. Groups with greater 
susceptibility, such as those with diabetes, have more 
dangerous consequences29.

According to the MMSE analysis, the majority of 
the sample (59.3%) did not show cognitive decline, 
with an average of 23.79 (±4.22) points. This data 
contrasts with current literature, which has already 
verified the association between diabetes mellitus 
and the presence of cognitive decline30,31.

The service linked to the sample covers several 
medical areas in the state reference hospital. As these 
older people already have specialized medical care, 
another variable may also have been an influence, 
which was mobility. Most of the sample did not 
show any change in mobility (81.1%), analyzed using 
the TUGT. It is important to understand that the 
mobility data do not specify whether the older adults 
have any other associated comorbidity, which may 
generate certain incorrect implications of the study14.

Mobility was a strong variable for the present 
study, since, from the regression model, pre-frail 
diabetic older people who have less impairment of 
mobility assessed by the TUGT have 38% more 
chances of not becoming frail. This high percentage 
suggests that functional mobility is directly linked 
to the frailty syndrome. Therefore, as the loss of 
strength is a predictor of the frailty syndrome, older 
adults who lose strength may become frail and will 
have functional mobility problems32.

The GDS identified that the predominance 
of the sample had depressive symptoms (57.5%). 
Some national studies reveal the high prevalence 
of depressive symptoms in older people with DM2. 
Exemplifying this finding, Moreira et al.33 identified 
the high prevalence of depressive symptoms and 
reduced quality of life in a study with older diabetics. 
In this sense, the presence of DM2 in the older 
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prevalence of illiteracy or an incomplete elementary 
education, an income of up to two minimum wages, 
no participation in community activities, a perception 
of their vision as poor or very poor, altered glycated 
hemoglobin and fasting glucose, with lower limb 
pain and depressive symptoms.

While it is not possible to elaborate a cause and 
effect analysis due to the methodological approach of 
the study, it is known that these data are related. This 
relationship allows the creation of specific research 
on the theme which addresses the causal meaning of 
these factors to serve as a basis for future therapies. 
It is therefore inferred that the limitations of the lives 
of diabetic older adults that make them frail permeate 
social factors relating to the context in which they 
are inserted together with their clinical conditions. 
Longitudinal studies are also suggested in order to 
verify causality among the variables studied.

The limitations of the present study were 
related to the scarcity of works in literature that 
compare the frailty syndrome in older adults with 
the presence of DM2. Perhaps, because it is the 
sum of two chronic diseases with high morbidity, 
these data rarely appear in Brazilian literature. In 

addition, the recruitment of older adults and the 
difficulty in accessing the HUOL were limiting 
factors for carrying out the assessment.

CONCLUSIONS

In terms  of the clinical-functional factors 
related to the frailty phenotype profile, the variables 
education, social participation, subjective perception 
of vision, glycated hemoglobin, pain in the lower 
limbs, falls in the previous year, depressive symptoms 
and risk of falls were those that presented statistical 
difference between the groups studied. Among all 
the variables, schooling, pain in the lower limbs and 
risk of falls were those most related to the worsening 
of the syndrome and its progress.

These data show the characteristics that can 
be further focused on in rehabilitation and care/
management programs with older diabetics. All these 
findings reinforce the need to explain the common 
characteristics of DM2 and the Frailty Syndrome, 
strengthening geriatrics and gerontology at all levels.

Edited by: Ana Carolina Lima Cavaletti
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