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section study

Dor crénica, obesidade e inflamagdo de pacientes diabéticos atendidos na atengdo primdria: um

estudo transversal

Dolor crénico, obesidad e inflamacion de pacientes diabéticos atendidos en atencion primaria:

estudio transversal

ABSTRACT

Objective: to compare chronic pain, obesity and inflammation in patients with and
without type 2 diabetes mellitus treated in primary care. Method: cross-sectional study
with a quantitative approach carried out in primary care in the Federal District. Data
collection took place between 2017 and 2018 with 269 participants divided into two
groups: with diabetes (n=142) and without diabetes (n = 127). The instruments adopted
were: socio-demographic and clinical questionnaire, anthropometry, visual analogue
scale for pain assessment, inflammation by the levels of the cytokines tumor necrosis
factor and Interleukin 6. Descriptive statistical analysis was performed using SPS5®20.0.
Results: age from 60 to 69 years, low education, retirement, smoking, high blood
pressure, high blood glucose, and high glycated hemoglobin were significantly related
to DM2. Cytokine levels were higher in patients with diabetes (p < 0.000). There was a
high prevalence of chronic pain in the lower limbs and obesity, which were significantly
associated with higher levels of tumor necrosis factor and Interleukin 6. Conclusion: the
relationship between chronic pain, obesity, and inflammation in diabetic patients was
demonstrated. Nursing must consider them in nursing interventions, aimed at
controlling diabetes and preventing complications.

Descriptors: Nursing; Primary Health Care; Diabetes Mellitus; Obesity; Cytokines.

RESUMO

Objetivo: comparar dor cronica, obesidade e inflamagdo de pacientes com e sem
diabetes mellitus do tipo 2 atendidos na atencdo primaria. Método: estudo transversal
de abordagem quantitativa realizado na atencdo primaria do Distrito Federal. A coleta
de dados ocorreu entre 2017 e 2018 com 269 participantes divididos em dois grupos:
com diabetes (n=142) e sem diabetes (n=127). Os instrumentos adotados foram:
questionario sécio demografico, clinico, antrop—ometria, escala visual analdgica para
avaliagdo da dor, inflamagdo pela dosagem de citocinas fator de necrose tumoral e
Interleucina 6. A analise estatistica descritiva foi realizada no SPS5®20.0. Resultados: a
idade de 60 a 69 anos, baixa escolaridade, aposentadoria, tabagismo, hipertensdo
arterial, glicemia, hemoglobina glicada elevados foram significativamente relacionados
ao DM2. Os niveis das citocinas foram maiores naqueles com diabetes (p<0,000).
Observou-se elevada prevaléncia de dor cronica nos membros inferiores e obesidade,
que foram significativamente associados aos maiores niveis do fator de necrose tumoral
e Interleucina 6. Conclusdo: foi demonstrada a relagdo entre dor crbnica, obesidade e
inflamagdo nos diabéticos. A enfermagem deve considera-los nas intervengbes de
enfermagem, visando controle do diabetes e prevengdo de complicagGes.

Descritores: Enfermagem; Atencdo Primaria a Saude; Diabetes Mellitus; Obesidade;
Citocinas.

RESUMEN

Objetivo: comparar el dolor crénico, la obesidad y la inflamacién en pacientes con y sin
diabetes mellitus tipo 2 (DM2) tratados en atencion primaria. Método: estudio
transversal con abordaje cuantitativo realizado en atencion primaria en el Distrito
Federal. Se produjo una cola de datos entre 2017 y 2018 con 269 participantes
divididos en dos grupos: con diabetes (n = 142) y sin diabetes (n = 127). Los
instrumentos estdn equipados con: cuestionario sociodemografico, clinico,
antropométrico, escala visual analdgica para evaluacion del dolor, inflamacién de la
dosis de citocinas para necrosis tumoral e interleucina 6. Se realizé analisis estadistico
descriptivo sin SPSS$®20.0. Resultados: la edad de 60 a 69 afios, baja escolaridad,
jubilacion, tabaquismo, hipertension arterial, glucemia, niveles elevados de
hemoglobina glucosilada significativamente relacionados con DM2. Hay nueve citocinas
que fueron mas altas en las personas con diabetes (p<0,000). Hubo una alta prevalencia
de entumecimiento crénico en miembros inferiores y obesidad, asociado
significativamente con niveles mas altos de necrosis tumoral e interleucina 6.
Conclusién: se ha demostrado una relacion entre entumecimiento crénico, obesidad e
inflamacién en diabéticos. El paciente debe considerar nuevas intervenciones para la
enfermedad, con el objetivo de controlar la diabetes y prevenir complicaciones.
Descriptores: Enfermeria; Atencion Primaria de Salud; Diabetes Mellitus; Obesidad;
Citocinas.
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INTRODUCTION

Diabetes mellitus (DM) affects about 422
million people worldwide and about 1.6 million
annual deaths are related to DM™. In Brazil, more
than 13 million people live with DM?Z3). Type 2
diabetes mellitus (DM2) is especially caused by an
interaction of genetic and environmental factors,
and most patients with DM2 are overweight or
obese, conditions considered to be among the
main causal factors of DM24).

In order to prevent complications in these
patients, it is necessary to control glucose,
triglycerides, dyslipidemia, and obesity, as they
are considered factors that favor the progression
of complications, such as diabetic neuropathy.
Thus, obesity has an important role that, when
added to the lack of glycemic control, reduces the
cellular capacity to eliminate free radicals and
triggers the metabolic impairment of several cells
such as neurons, which will result in inflammatory
processes and the presence of pain®?.

When DM2 evolves with the association of
chronic inflammation, it is usually related to the
activation of the innate immune system. It is
known that inflammation can occur early in the
development of DM2 and in the presence of
additional risk factors, such as increased adiposity
and insulin resistance, which contribute to further
deterioration and metabolic imbalance, in
addition to the development of painful
processes®.

Thus, in this process, there is an increase in
the levels of inflammatory mediators expressed
by inflammatory cytokines, such as tumor
necrosis factor alpha (TNF-a), interleukin-1 beta
(IL-1B), IL-2, IL-6 and IL- 8, among other cytokines
that are markers of inflammation and may,
therefore, be related to the painful process®. It is
worth emphasizing the relationship that has been
investigated between pain, inflammation and
oxidative stress on nervous, endocrine and
immune  system  dysfunctions arising in
conjunction with DM?2. Associations between
obesity, waist circumference, body fat and muscle
mass in diabetics were investigated in England,
and it was observed that fat mass and body mass
index (BMI) were related to DM®. In France, 766
patients with DM2 were stratified and among
those with high BMI, 20% had pain”). In Japan,
pain was related to obesity, demonstrating that
individuals with pain had higher BMI®. Based on
the above, it is observed that there are few
investigations in the Brazilian literature on the
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relationships between obesity, pain, especially
chronic pain, and inflammation in individuals with
DM.

Nursing has developed research on this
theme®19  however, with a more theoretical
approach, with literature review studies. It is,
therefore, necessary to develop research
addressing these factors in the population of
diabetics, especially when assisted in primary
care, an important scenario for nurses to monitor
patients with DM2. Thus, the objective of this
study was to compare chronic pain, obesity and
inflammation in patients with and without DM?2
treated in primary care.

METHODOLOGY

This is a cross-sectional study with a
guantitative approach carried out in a Basic
Health Unit (BHU) in the Federal District, which
has three Family Health Strategy (FHS). For the
sample calculation, the number of adult patients
registered in an FHS (N=900) of the respective
BHU was considered, with a confidence level of
95% and a statistical error of 5%, which resulted
in 269 individuals as the final sample. Patients
were divided into two groups with DM2 (n=142)
and without DM (n=127). The sampling was for
convenience and the group with DM2 included:
patients diagnosed with DM2 for 06 months, age
>18 vyears old, registered at the BHU and
monitored at the service and being able to
understand, verbalize and answer the proposed
guestions. In the group without DM, the inclusion
criteria were the same, but they could not have a
diagnosis of DM2. The research exclusion criteria
were: pregnant women, people with mental
illnesses and patients with cancer undergoing
treatment. Data collection was carried out at the
selected FHS at BHU, between August 2017 and
June 2018.

For data collection, undergraduate students
from the nursing and pharmacy courses were
trained by professors from the Research Group.
Participants were instructed to appear fasting at
the BHU for blood collection in order to measure
the biochemical parameters. Samples of 15 ml of
blood were collected from the antecubital vein, in
vacuum tubes, to investigate fasting blood
glucose, glycated hemoglobin, total cholesterol,
HDL, LDL, triglycerides, levels of inflammatory
cytokines TNF-a and IL-6. The analyses were
performed at the Clinical Analysis Laboratory of
the University of Brasilia. Values considered
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normal were: fasting glucose < 126 mg/d|,
glycated hemoglobin (%), total cholesterol <160
mmol/L, HDL> 40 mmol/L, LDL €160 mmol/L and
triglycerides <150 mmol/L® ),

Then, the participants answered a
structured instrument for characterization of
sociodemographic variables, lifestyle habits and
clinical profile. An instrument was used to assess
pain in terms of prevalence, location and
duration, while pain intensity was measured using
the visual analogue scale (VAS)®. Pain duration
longer than 3 months was considered chronic
pain®. Anthropometric measurements of weight
and height were made in order to establish the
BMI. Nutritional status was assessed and classified
into eutrophic (18.5 kg/m? to 24.9 kg/m?),
overweight (25 kg/m? to 29.9 kg/m?), and obesity
(=30 kg/m?)12)

Blood pressure (BP) was measured
following all the steps recommended in the VII
Brazilian Guidelines on Arterial Hypertension. BP
was measured using the auscultatory technique,
with a calibrated sphygmomanometer, with a cuff
adapted to the patient's left arm and a
stethoscope positioned over the line of the
brachial artery.

Data analysis was done by creating a
database in the Software Package for the Social
Sciences (SPSS®) version 20.0. Initially, descriptive
measures were calculated. To verify the

LR, Menezes AG, Stival MM, et al. |3

differences between proportions, the Chi-Square
test was used. In the analysis of the normality of
the variables, the Kolmogorov Smirnov test was
adopted. As the variables were normally
distributed, the t test and ANOVA with Bonferroni
adjustment were used to compare the means
between the study groups. A significance level of
5% was adopted for all tests.

This study was approved by the Research
Ethics Committee of the State Health Department
of the Federal District (CEPSES/DF) under opinion
number 1.355.211/2015. All participants signed
the Informed Consent Form.

RESULTS

Two hundred and sixty-nine (269)
individuals participated in this research and were
divided into two groups: with DM2 (n=142) and
without DM (n=127). Regarding
sociodemographic data, most participants in the
two groups were female, aged between 60 and 69
years, married, had completed elementary school,
had an income of 2 to 3 minimum wages, did not
smoke, did not drink alcohol, were sedentary, had
normal sleep, were hypertensive and had chronic
pain mainly in the lower limbs (LL). Most DM?2
patients were retired, while non-DM patients
were active (Table 1).

Table 1 - Comparison of the sociodemographic profile, life habits, comorbidities and pain of the participants
according to the study groups (n=269), Brasilia-DF, 2019.

Study groups
Total (n=269) V\(’:]trli';’)'z Wi(t::1“2t7[))M
n (%) N % n % pP*

Sex Female 220 (81.8) 112 78.9 108 85.0 0.125
Male 49 (18.2) 30 21.1 19 15.0

Age (years) 30to 39 10(3.7) 3 2.1 7 5.5 0.007
40 to 49 34(12.6) 15 10.6 19 15.0
50 to 59 50(18.6) 22 15.5 28 22.0
60 to 69 103(38.3) 59 415 44 34.6
70to 79 60(22.3) 33 23.2 27 21.3
>= 80 12(4.5) 10 7.0 2 1.6

Marital status Single 36(13.4) 24 16.9 12 9.4 0.688
Married 156(58.0) 76 53.5 80 63.0
Divorced 25(9.3) 14 9.9 11 8.7
Widowed 52(19.3) 28 19.7 24 18.9

Schooling Illiterate 19(7.1) 13 9.2 6 4.7 0.003
Elementary 153(56.9) 90 63.4 63 496

(continua)
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Study groups
ol (ezs9) R OM2 Without O
n (%) n % n % p*
High school 92(34.2) 35 24.6 57 44.9
University 591.9) 4 2.8 1 0.8
Family income <1 MW 101(37.5) 56 39.4 45 35.4 0.501
2t03 MW 128(47.6) 66 46.5 62 48.8
>4 MW 40(14.9) 20 14.1 20 15.7
Occupation Active 104(38.7) 47 33.1 57 44.9 0.007
Retired 82(30.5) 55 38.7 27 21.3
Inactive 83(30.9) 40 28.2 43 339
Smoking Yes 18(6.7) 14 9.9 4 3.1 0.023
No 251(93.3) 128 90.1 123 96.9
Drinker (alcohol) Yes 17(6.3) 10 7.0 7 5.5 0.398
No 252(93.7) 132 93.0 120 94.5
Perform Yes 85(31.6) 50 35.2 35 27.6
physical exercises No 184(68.4) 92 64.8 92 72.4 0.112
Sleep Normal 142(52.8) 72 50.7 70 55.1 0.274
Difficulty sleeping 127(47.2) 70 49.3 57 44.9
SAH'
Yes 191(71.0) 114 80.3 77 60.6 0.000
No 78(29.0) 28 19.7 50 39.4
Chronic pain Yes 232(86.2) 127 89.4 105 82.7
No 37(13.6) 15 10.6 22 17.3 0.076
Pain site LLS 169(62.8) 92 64.8 77 60.6 0.418
uL
30(11.2) 15 10.6 15 11.8
Dorsal region 45(16.7) 24 16.9 21 16.5
Other sites 25(9.3) 11 7.7 14 11.0

Legend:*chi-square test (x?); TSAH: Systemic Arterial Hypertension; +MW: minimum wage; °LL: lower limbs; ||UL:

upper limbs.

It was found that age, education,
occupation, smoking and being hypertensive were
significantly related to the presence of DM2, that
is, patients aged between 60 and 69 vyears
(p=0.007), with elementary education (p=0.003),
retired (p=0.007), smokers (p=0.023), and
hypertensive (p=0.000) had a higher prevalence of
DM (Table 1).

In the assessment of pain in the feet/calf
using the VAS, it was observed that in both groups

Source: Prepared by the authors.

the mean pain was 7.0, that is, most described it
as severe. The mean amount of medication,
fasting blood glucose and glycated hemoglobin
was significantly higher in patients in the DM?2
group. On the other hand, those in the group
without DM had higher mean diastolic blood
pressure (DBP), total cholesterol and LDL (p<0.05)
(Table 2).
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Table 2 - Comparison of pain intensity in the feet/calf (VAS), blood pressure levels, anthropometry,
biochemical profile and chronic pain of participants according to study groups (n=269), Brasilia-DF, 2019.

Study groups
With DM2 Without DM
(n=142) (n=127)
Mean SD Mean SD p*
Foot/calf pain intensity (VAST) 7.5 2.06 7.2 2.19 0.197
Quantity of Medication/day 4.5 2.60 2.9 1.94 0.000
Systolic blood pressure/SBP (mmHg) 134.2 20.14 136.2 18.79 0.470
Diastolic blood pressure/DBP (mmHg) 81.0 13.50 85.2 13.45 0.014
Body Mass Index (BMI) (kg/m?) 30.9 5.04 32.7 28.77 0.491
Fasting blood glucose (mg/dl) 146.64 65.26 90.81 13.49 0.000
Glycated Hemoglobin (%) 6.99 1.85 5.61 0.53 0.000
Total Cholesterol (mmol/L) 188.15 42.10 208.63 46.80 0.000
Triglycerides (mmol/L) 164.53 90.39 152.89 94.60 0.147
HDL (mmol/L) 46.65 9.89 49.36 11.45 0.109
LDL (mmol/L) 107.19 36.73 129.77 4091 0.000

Legend: *t test; SD: standard deviation; t VAS: visual analog scale.

In the classification of nutritional status, it
was observed that obesity prevailed in both study
groups, with 52.8% in patients with DM2 and
48.0% in those without DM. When comparing the
intensity of pain in the feet/calf of the study
groups according to nutritional status, it was
possible to observe a significant difference

Source: Prepared by the authors.

between groups. It was found that when
comparing eutrophics, those in the group without
DM had lower pain intensity than those with DM?2
(p=0.019). Obese patients showed greater
intensity of pain in the feet/calf when compared
to eutrophic patients (p=0.042) (Figure 1).

Figure 1 - Comparison of pain intensity in the feet/calf (VAS) of the study groups according to nutritional
status (n=269), Brasilia-DF, 2019.
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Source: Prepared by the authors.
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Finally, analyses of the concentrations of
the inflammatory cytokines IL-6 and TNF-a were
performed and compared between the study
groups. IL-6 and TNF-a levels were significantly
higher in the group with DM2 compared to the
group without DM. Patients in the DM2 group had
a mean TNF-a of 36.12 pg/ml (£18.18) while those
without DM had a mean TNF-a of 26.33 pg/ml
(x18.00) (p<0.000). Regarding IL-6, those with
DM2 had a mean of 21.49 (+#8.23) and those
without DM had a mean of 19.69 pg/ml (+5.67)
(p<0.000).

et al. |6

When comparing the levels of inflammatory
cytokines in the study groups according to the
presence of obesity, there was a higher mean of
TNF-a (p=0.024) and IL-6 (p<0.000) in obese
patients with DM2 (M= 32.61 pg/ml; M=20.79
pg/ml, respectively) than in those obese without
DM  (M=25.38 pg/ml; M=19.74  pg/ml,
respectively). Regarding chronic pain, higher
levels of TNF-a (M=37.16 pg/ml; p<0.000) and IL-6
(M=21.09 pg/ml; p<0.000) were observed in those
patients with DM2 who had chronic pain when
compared to those without DM (TNF-a=26.49
pg/ml; IL-6=19.91 pg/ml) (Figure 2).

Figure 2 - Comparison of TNF-a and IL-6 levels in the study groups according to the presence of obesity and
chronic pain (n=269), Brasilia-DF, 2019.

%
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DISCUSSION

The sociodemographic profile of patients
with DM2 in this research is similar to that
observed in other studies carried out in Brazil®%
and international®®!? which described samples
of diabetic patients, mostly women, married, with
mean 64 years old, few years of schooling and
sedentary. In the present study, there was a
higher prevalence of DM2 in individuals aged
between 60 and 69 years, with little schooling and
retired people. Other studies found a sample
profile similar to that observed in the present
study @319,

The results of this study revealed a higher
prevalence of smoking in the group of patients
with DM2, in addition to presenting SAH as an
associated comorbidity. A study carried out in

Source: Prepared by the authors.

Thailand that compared individuals with and
without DM also observed the prevalence of
smoking among diabetics'*, corroborating the
results of other studies in this regard*7) |t is
known that smoking added to the presence of DM
increases the patient's risk of having
cardiovascular disease®.

In addition, this study identified a greater
use of medications in the DM2 group, with a
mean of 4.5 medications/day. It should be
considered that the World Health Organization
(WHO) considers polypharmacy as the routine use
of > 5 simultaneous medications per patient,
whether prescribed, over-the-counter or other
traditional medications®®. Other studies carried
out with diabetic patients also found similar
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results”1%20 This result was expected, since an
increase in the consumption of medication by the
elderly was observed, in addition to the treatment
of other comorbidities associated with DM, such
as SAH. In this context, the role of nursing is
important, especially when there is a need to use
two or more medications, a situation continuously
common with increasing life expectancy, so that
medication interactions and side effects do not
become dangerous and cause damage to the
health of the individual®®®),

In this study, the group with DM2 had
higher mean fasting glucose and glycated
hemoglobin than those without DM,
demonstrating the lack of glycemic control in
these individuals. An international study also
demonstrated this increase in glycemic indexes in
patients with DM™®)_ |t is noteworthy that glycated
hemoglobin is an important marker of glycemic
control and should be used by health
professionals to monitor the control of DM2,
since glycemic variations need to be considered in
the control goals, in order to alleviate
complications arising from lack of glycemic
control, like diabetic neuropathy, visual and
vascular alterations®4.

In this sense, it is evident that the proper
treatment of SAH in diabetic patients aims to
prevent the development of comorbidities and
complications arising from DM, as altered blood
pressure increases the risk of heart and vascular
diseases, myocardial infarction, angina and
ischemia, besides to contribute to the process of
renal and retinal damage'*?.

The results of the present study showed
that diabetic patients had lower mean values of
total cholesterol and LDL. Based on this finding, it
can be inferred that these patients were using
medication for the treatment of dyslipidemia, a
variable that was not collected in this study.
However, despite the values being lower than the
group without DM, the mean total cholesterol
presented was considered high, according to the
classification adopted in this study. Similar
findings were observed in other studies, which
emphasize the importance of controlling
dyslipidemia in individuals with DM*>21),

Regarding the nutritional status of the
participants, most were obese. It is known that
obesity is a factor that contributes to changes in
the lipid and glycemic profile and in blood
pressure levels, a fact observed in this sample. It is
noteworthy that the maintenance of this
nutritional status in the group without DM can

LR, Menezes AG, Stival MM, et al. |7

lead to individuals becoming carriers of the
disease in the future®®),

Regarding pain, most participants had
chronic pain and obese patients showed greater
intensity of pain in the feet/calf when compared
to eutrophic patients. A study conducted with 766
patients in France estimated the prevalence of
chronic pain in diabetic individuals, noting that,
similarly to the present study, patients with DM?2
were obese and had a higher prevalence of pain,
referred to as numbness or burning sensation. It is
worth mentioning that these pain descriptors are
frequently used by patients with diabetic
neuropathy!”.

A high prevalence of chronic pain has also
been observed in other studies. A study evaluated
129 patients with DM2 in primary care in
Santarém-Para, of which 67% reported pain and
34% of these were detected as having moderate
pain in the lower limbs, described as tingling,
needling and numbness®. In Africa, it was found
that out of 961 diabetics, 52% reported chronic
pain®.

When comparing pain intensity according
to nutritional status, the fact that obese patients
report greater pain intensity deserves to be
highlighted for the health team, given the control
of obesity and its damage to these patients' lives.
Also, obese diabetics can experience worse health
conditions, negatively impacting their quality of
life.

It is known that diabetic patients with
chronic pain have inflammatory changes. In the
assessment of inflammation, it was observed that
the levels of IL-6 and TNF-a were significantly
higher in the group with DM2 compared to the
group without DM, which increases in the
presence of obesity and chronic pain. Other
studies have shown that patients with DM and
overweight had higher levels of TNF-a®>?Y. In a
meta-analysis, 34 articles were reviewed to show
that the concentration of TNF-a significantly
increased in obese individuals compared to non-
obese individuals, while IL-6 showed no difference
between groups'??. However, in a Brazilian study,
higher concentrations of IL-6 were identified in
obese diabetic patients, suggesting that the
higher the BMI, the higher the concentration of
IL-6%3),

In a study carried out in Mexico with
diabetic patients, pain was associated with IL-6
levels in neuropathy patients?¥. Still, in a study
with women with abdominal obesity, a higher
concentration of I1L-6 was found, when compared
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to those without obesity®”. It is important to
emphasize that the adipose tissue is considered
an organ with endocrine function that releases in
the body some pro-inflammatory cytokines such
as TNF-a“>?7-28) This cytokine, for decades, has
been studied as a factor that induces insulin
resistance’® and also reaffirmed by the Brazilian
Society of Diabetes®. On the other hand, IL-6 can
be expressed in response to infection or nervous
tissue damage, as it occurs mainly in diabetic
individuals with neuropathy!®922),

This study showed the relationship
between chronic pain, obesity and inflammation
in patients with DM2. It is recommended that the
identification of these factors is essential when
approaching these patients. Studies have
identified that the main nursing actions for
patients with DM involve nursing interventions
against the risk of ineffective peripheral tissue

perfusion, risk of impaired cardiovascular
function, ineffective health control, risk of
unstable blood glucose, sedentary lifestyle,

obesity, risk of impaired skin integrity and risk of
falls. In this context, nursing interventions should
be aimed at preventing heart disease, nutritional
counseling, controlling prescribed medications,
treating obesity and teaching about foot self-
Care(10,18,26-28)'

Therefore, it is considered that the
presence of pain in this population is a very
important finding for the nursing team, which
should guide the patient to recognize that obesity
can accelerate the process of complications
arising from DM2, which can lead to insensitivity
of the LL and risk for wound formation. In
addition, pain can compromise the performance
of DM2 patients in their daily activities.

Finally, this study presented as a limitation
its cross-sectional design, which did not allow
establishing causes and effects. In addition, no
results regarding diabetic complications were
presented. In this sense, it is recommended to
carry out studies that aim to assess the influence
of diabetic neuropathy on inflammation in these
patients. Despite this, it is considered that the
results found in this study can contribute to a
direction of preventive health actions that should
be prioritized in primary care, the best place to
approach patients with DM2.

CONCLUSION

The results of this study allow us to
conclude that age from 60 to 69 vyears, low

et
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schooling, retirement, smoking, high blood
glucose, and high glycated hemoglobin were
significantly related to DM2. There was a high
prevalence of obesity and chronic pain. TNF-a and
IL-6 levels were higher in patients with DM2,
obese and chronic lower limb pain. It is
emphasized that the observed characteristics
need more attention in the context of health care,
which involves education, lifestyle and presence
of comorbidities. In nursing guidelines, these
findings should be considered in order to be able
to establish actions that enhance and improve the
monitoring of patients with DM2, especially in
primary care.

In this sense, nursing has a prominent role
in primary care as a leading member of a team
that offers care to patients with DM2. Actions
should be specific in the assessment and control
of obesity and pain, especially in the LL. It is
recommended to evaluate the feet in these
patients with pain, as they can progress to
diabetic feet. Thus, these findings can support
nursing care in the recognition of risk factors to
design interventions and goals for DM2 control in
individualized care.
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