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Abstract

BACKGROUND

Blink and masseter reflexes provide reliable, quantifiable data on the function of
the central nervous system: Delayed latencies have been found in patients with
neurocognitive disorder (ND) and type 2 diabetes mellitus (T2DM), but this has
not been studied in patients with both pathologies.

AIM
To investigate if older adults with ND plus T2DM have prolonged latencies of
blink and masseter-reflex and if they were associated with disease progression.

METHODS

This cross-sectional study included 227 older adults (> 60 years) from Colima,
Mexico. Neurocognitive disorder was identified by a neuropsychological battery
test, and T2DM identified by medical history, fasting glucose, and glycosylated
hemoglobin. Latencies in the early reflex (R1), ipsilateral late (R2), and
contralateral late (R2c) components of the blink reflex were analyzed for all
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subjects, and 183 subjects were analyzed for latency of the masseter reflex.

RESULTS

In 20.7% of participants, ND was detected. In 37%, T2DM was detected. Latencies
in R1, R2, and R2c were significantly prolonged for groups with ND plus T2DM,
ND, and T2DM, compared with the control group (P < 0.0001). The masseter
reflex was only prolonged in older adults (regardless of T2DM status) with ND vs
controls (P = 0.030). In older adults with ND and without T2DM, the more the
cognitive impairment progressed, the more prolonged latencies in R2 and R2c
presented (P < 0.01).

CONCLUSION
These findings suggest that blink and masseter reflexes could be used to evaluate
possible changes in brainstem circuits in older adults with ND and T2DM.

Key Words: Blink reflex; Masseter reflex; Brainstem reflexes; Neurocognitive disorder;
Type 2 diabetes mellitus; Older adults

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Delayed latencies were found in patients with neurocognitive disorder (ND)
and type 2 diabetes mellitus (T2DM), but they have not been reported before for
patients with both pathologies. We report, through blink and masseter reflex
techniques, reliable and quantifiable data of the central nervous system function at the
level of brainstem. The clinical implication is that brainstem reflexes could be linked
with ND progression in the presence of T2DM in older adults. Older adults with ND
and T2DM had longer latencies of the blink reflex components compared with healthy
controls. In older adults with ND vs controls, the masseter reflex latency was
prolonged. Age, sex, education, and dependence altered blink reflex latency in ND
patients, while T2DM control, depression, and renal damage did not alter blink reflex
latency.

Citation: Bricio-Barrios JA, Rios-Bracamontes E, Rios-Silva M, Huerta M, Serrano-Moreno W,
Barrios-Navarro JE, Ortiz GG, Huerta-Trujillo M, Guzman-Esquivel J, Trujillo X. Alterations
in blink and masseter reflex latencies in older adults with neurocognitive disorder and/or
diabetes mellitus. World J Clin Cases 2022; 10(1): 177-188

URL: https://www.wjgnet.com/2307-8960/full/v10/i1/177 htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i1.177

INTRODUCTION

In Mexico, the prevalence of type 2 diabetes mellitus (T2DM) is high and among
individuals over 60 years of age, it is 25.1% (22.4% for males and 27.1% for females)[1].
It is also known that lack of metabolic control can lead to macrovascular and
microvascular complications, and possibly neurocognitive alterations[2]. Neurocog-
nitive disorder (ND) affects between 6% and 6.5% of the population in Latin America:
Age is a risk factor for developing the disease, and the risk doubles every 5 years after
reaching 65 years of age[3]. Early diagnosis of ND in diseases like Alzheimer’s disease
(AD) would allow for timely and optimal treatment. In addition, early diagnosis of ND
would enable clinicians to identify and treat concomitant physical diseases, to detect
and treat problematic behavioral and psychological symptoms, and to provide
information and long-term support to caregivers[4].

In the disease process, ND has been associated to the presence of tangles and
amyloid plaques in cortical areas[5], and evidence shows that neurocognitive damage
begins at the subcortical level, including the brainstem[6,7]. Electrophysiological
techniques provide reliable and quantifiable data about the function of the central
nervous system[8], and latencies of the blink and masseter reflexes, obtained by
electrical stimulation, are useful to evaluate the brainstem function[9]. Similar to the
clinical elicited corneal reflex, the evoked blink reflex is comprised of two components

January 7,2022 | Volume10 | Issuel |
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with different latencies: An early response (R1) that detects the integrity function of
the involved central pathway in the pons, and a late ipsilateral (R2) and contralateral
(R2c) response that locates the afferent pathways from their entry to the pons,
descending along the trigeminal spinal complex at the level of the inferior olive and
caudal pole of the hypoglossal nucleus and efferent pathways in the pons, and
pontomedullary interneuronal pathways[8,10]. In T2DM and/or ND, there could be
changes to latencies of the blink reflex responses as a consequence of demyelination
and loss of synapses.

On the other hand, the masseter reflex (also referred to as the mandibular or ‘jaw
jerk” reflex) usually evaluates the jaw’s functional activities such as chewing, biting,
drinking, and speaking. It is the only monosynaptic reflex of the cranial and facial
muscles that involves neural circuits of the lower brainstem; however, several aspects
of the functional behavior of this reflex are still unclear[10,11].

Previously, Trujillo-Hernandez et al[12] found alterations in the blink reflex in
patients with T2DM, and Mohammadian et al[13] detected differences of the blink
reflex by type of ND (AD, vascular, or mixed) in R2 and R2c latencies of the blink
reflex. Therefore, we consider it possible to establish electrophysiological changes
related to the presence of ND in diabetic patients through evaluation of the brainstem
reflexes. Thus, the objective of this study was to investigate possible alterations in the
latencies of blink and masseter reflexes in older adults in the presence or absence of
ND and/or T2DM, in addition to assessing the possible role of intervening variables
such as depression, functional dependence, schooling, sex, renal function, and T2DM
control.

MATERIALS AND METHODS
Study population

This cross-sectional study evaluated adults of both sexes who were 60 years of age or
older. All participants were from the state of Colima in Mexico and belonged to
groups of recreational assistance or care homes. Each participant underwent a clinical
history to detect the following exclusion criteria: Chronic alcohol consumption,
previous history of major head trauma, trigeminal neuralgia or facial paralysis, current
treatment for dementia (for example, the medication Memantine), administration of
neuroleptics, pain narcotics, and previous medical diagnosis of low prevalent
dementias (Parkinsonian diseases, Lewy body dementia, frontotemporal neurocog-
nitive disorder, neurocognitive disorder due to human immunodeficiency virus
infection, neurocognitive disorder induced by substances, Huntington’s disease, prion
disease, progressive supranuclear palsy, parathyroid disease or hypothyroidism).
Finally, those participants who reported having intolerable pain to electric currents
were also excluded. There were 254 older adults evaluated, but 22 of them did not
perform the electromyographic recording, and 5 did not undergo blood sampling;
therefore, 227 older adults were finally assessed. The subjects were divided into four
study groups to compare latencies of the blink and masseter reflexes: Control group
(with neither T2DM nor ND), T2DM group (with T2DM, without ND), ND group
(without T2DM, with ND), and ND plus T2DM group (with both ND and T2DM).

Identification of neurocognitive disorder

The identification of ND was based on the criteria of the DSM-5[14], which considers
the performance of neuropsychological tests, the autonomy of the patient, and concern
of the individual, or by a knowledgeable informant or the clinician, for the individual’s
current cognitive state[15]. Neuropsychological batteries included the Mini-Mental
State Examination (MMSE)[16] and the Brief Neuropsychological Assessment in
Spanish (NEUROPSI)[17]. The NEUROPSI test evaluates nine cognitive domains and
has different cut-off points depending on age and schooling of the person being
assessed; and according to the score obtained, it can be categorized as follows: Normal,
mild, moderate, and severe deterioration. It was designed and applied in the Spanish
language and had an estimated length of application time of 25 to 30 min. In addition,
the applied MMSE was a version adapted to the Spanish language. Both tests have
been validated in the Mexican population.

To evaluate participant autonomy, the Barthel Scale/Index was performed. The
Barthel Index evaluates the performance of activities of daily living such as self-care
(changing, going to the bathroom, and bathing), and displacement (walking and
climbing stairs). Study participants were considered independent when they did not
present any disability in the test (score 100/100)[18], and were considered to have
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neurocognitive disorder when they presented < 24 points in the MMSE, two or more
cognitive domains altered in the NEUROPSI test, and any degree of dependence.

Detection of type 2 diabetes mellitus and intervening variables

T2DM was detected in accordance with the criteria of the American Diabetes
Association[19]: Fasting glucose > 126 mg/dL on two different days and a
measurement of glycated hemoglobin (HbAlc) 2 6.5% (= 48 mmol/mol), in addition to
a previous T2DM diagnosis. Fasting glucose was measured from capillary blood with
an automatic glucometer (AccuCheck Performa), and HbAlc was measured through a
venous blood sample collected in an Ethylenediaminetetraacetic acid (EDTA) tube
with a latex turbidimetry technique (Spinreact). Participants with T2DM with values
less than 7% were considered to have good T2DM control.

Renal function was evaluated by calculating the glomerular filtration rate (GFR)
using the Cockcroft Gault equation ([(140-age in years) xbody weight in kg/(serum
creatinine in mg/dL x 72)] [x 0.85 if female]), and serum creatinine was measured in a
venous blood sample collected in a dry tube using an enzymatic colorimetric
technique (Spinreact).

Hypertension was determined according to clinical history of each participant
and/or established when blood pressure was = 140/90 mmHg (measured with an
integrated aneroid sphygmomanometer kit with stethoscope), with the patient seated
and resting for least 5 min.

The presence of depression was evaluated with the Geriatric Depression Scale,
which is composed of 15 questions with responses "yes" or "no". From them, 10 items
indicated the presence of depression when responses were affirmative, while others
indicated depression when responses were negative. Participants were classified with
depression with a score > 5 points[20].

Blink and masseter reflex techniques

The electrophysiological test was performed in the neuromuscular physiology
laboratory at the University Center for Biomedical Research at the University of
Colima. All subjects were examined in a supine position in a quiet room (room
temperature 24°C), with their eyes gently closed.

The latencies of the blink reflex were recorded based on the technique described by
Kimura[21] with a Nicolet Viking Quest 4 EMG and EP channels electromyography.
Two channels were used, connected with silver cup electrodes of 10 mm diameter.
Ten20 conductive paste was used to ensure adherence with the skin, and NuPrep was
applied to each subject’s skin to reduce impedance on the skin. The EMG activity was
recorded from the orbicularis oculi muscle. Surface electrodes were placed as follows:
The active electrode was placed over the inferior portion of the orbicularis oculi
muscle 1 cm lateral of the outer canthus, the reference electrode was placed on the
lateral aspect of the nose bilaterally, and the ground electrode was placed on the
forehead at the midline level. An electrode gel (Signagel) was used as a highly
conductive electrolyte on the bipolar stimulation probe; then, the supraorbital nerve
was stimulated in the superior orbital fissure with supramaximal stimulation. To
avoid habituation to the stimulus, pauses of 15 s were made. The intensity of the
stimulus ranged from 5 to 30 mA, increasing in 3-mA increments. The duration of the
stimulus was 0.1 to 1 ms, and bandpass filter was 8 Hz to 8 kHz. The latencies for R1,
R2, and R2c were recorded on both sides of the face.

The same equipment and surface electrodes were used to register masseter reflex
latency: The active electrode was placed below to the lower third of the muscle belly,
the reference electrode was placed just below the mandible (5 cm from the active
electrode), and the ground was placed on the midline of the forehead. The electrical
stimulus was applied in the position of the mental foramen at the mentalis nerve[22].
The intensity of the stimulus started at 10 mA, with incremental pulses of 5 mA to a
maximum of 50 mA. Test concluded when a clear recording of two latencies was
obtained. For the blink reflex recording the scanning speed was 5 ms/division,
although latency of the masseter reflex was obtained only in 82.3% (n = 183) of the
participants who agreed to evaluation. For those who discontinued the study, the
main reason was the perception of a painful sensation from stimulation. The onset
latencies and response durations were measured in the recorded tests by visual
inspection of response on the computer screen and using the cursors of the analysis
software. Both reflexes were recorded for each participant on the same day, and no
participant presented any adverse effects after the electrophysiological test.
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Ethical aspects

All subjects or legal caregivers provided written informed consent, and the study was
conducted in accordance with the Declaration of Helsinki II and the Good Clinical
Practice guidelines. The study was approved by the Bioethics Committee of the State
Institute of Cancerology (CEICANCL131216-BIOALZR-11). In addition, each
participant and their caregiver received an individual report with the main results, as
well as general recommendations for specialized care.

Statistical analysis

For quantitative results, mean and standard deviation are used when the distribution
is parametric, and medians with percentiles 25-75 are used if the distribution of the
data is non-parametric. The qualitative variables are expressed as frequencies and
percentages. Intergroup comparisons were performed using the Student f test, the
Mann-Whitney U test, or a one-way analysis of variance (ANOVA), and/or the
Kruskal Wallis test, depending on the number of groups included in the analysis and
the distribution of the data. The latencies for the right and left R2, and the R2c blink
reflexes were averaged. The Chi-squared test was used for categorical variables.
Analysis of covariance (ANCOVA), executed in the study group (fixed factor),
involved the statistically significant variables between the groups (covariates): Age,
sex, education, dependence, and hypertension, and the inter-subject variability test
was also performed. To calculate the effect size, the eta-squared (%) value was used,
which evaluates the proportion of variance. Values from 0.04 to < 0.36 were considered
a moderate effect and values > 0.36 considered a size of strong effect[23]. Results were
considered statistically significant with a value of P < 0.05. The data were analyzed
using IBM SPSS version 22 software.

RESULTS

Baseline characteristics

Two hundred and twenty-seven elderly adults living in a nursing home (n = 29) or
from recreational assistance groups (n = 198) were included in this study. Neurode-
generative disorder was detected in 20.7% (n = 47) of participants, and 37% (n = 84)
had T2DM. Participants were categorized in the following groups: Control (n = 122),
T2DM (n = 58), ND (n = 21), and ND plus T2DM (n = 26). This categorization revealed
a significant association between the presence of ND and T2DM; we found that older
adults with T2DM have a 2.67-fold greater risk of developing ND (95% confidence
interval: 1.37-5.17, P = 0.004).

The demographic data collected in the study population is summarized in Table 1.
Age presented the greatest difference among the study groups: On average, the group
with ND was oldest, and the Control group was youngest. The T2DM group had the
highest proportion of subjects with hypertension. There was no difference in the
presence of depression between study groups. There was also no difference in the GFR
between groups of study, and no association was found when groups were analyzed
according to GFR cut-off points of < 90 mL/min or < 60 mL/min. We compared the
mean values of clinical and biochemical variables by study group, and statistically
significant differences were shown in glucose, HbAlc, and serum creatinine, with
higher values presenting in the T2DM groups. There were no significant differences in
blood pressure noted between groups (Table 1).

Brainstem reflexes

Regarding the blink reflex, after comparing latencies between the study groups, we
found that R1, R2, and R2c were statistically different between groups (Figure 1), with
prolonged latencies in the ND plus T2DM group, followed by the ND group, and then
the T2DM group. The Control group had the shortest latencies (detailed values of the
means and standard deviations of each group and post hoc analysis are presented in
Supplementary Table 1 and Supplementary Table 2).

Subsequently, we sub-classified only the ND participants (n = 47) according to their
NEUROPSI test score classification, showing the following classification: Mild 29.8%,
moderate 40.4%, and severe 29.8%. When we compared the latencies of the
components of the blink reflex between the ND categories, it is possible to appreciate
that the group without T2DM presented with prolonged latencies in R2 and R2c when
the cognitive impairment more progressed. The R1 latency of the blink reflex and the
masseter reflex did not show statistical differences when comparing the ND status
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Table 1 Demographic and clinical data by study group

Items Total (n=227) Control (n1=122) T2DM (n=58) ND (n=21) ND plus T2DM (n = 26)
Age, yr 721+84 70.0+6.9 70877 80.4+11.3 77.9+75"
Women 168 (74.0% ) 93 (76.2%) 40 (69.0%) 18 (85.7%) 17 (65.4%)
Neuropsy score 92.5+26.2 104.2+15.0 99.2+18.1 56.0 £16.7 493+19.3"
Systolic blood pressure (mmHg) 1215+17.4 120.0+17.8 125.0+£17.3 121.0+£123  120.9+19.0
Diastolic blood pressure (mmHg) 67.5+8.0 67.5+8.0 68.3+8.4 66.6 +7.6 66.6+7.5
Hypertension 102 (44.9%) 53 (43.4%) 37 (63.8%) 5(23.8%) 7 (26.9%)"
Iliterate 38 (16.7%) 18 (14.8%) 4(6.9%) 7 (33.3%) 9 (34.6%)"
Dependent 51 (22.5%) 16 (13.1) 13 (22.4%) 16 (76.2) 17 (65.4%)"
Depression 51 (22.4%) 22 (18.0%) 14 (24.1%) 9 (42.8%) 6(23.0%)
Glucose (mg/dL) 116.0 +40.9 101.4 +14.9 1474 +62.5 98.5+£19.9 130.0 +34.9°
Glycosylated hemoglobin (%) BIELIRD 46+0.8 70+25 45+13 6.2+28"
Glycosylated hemoglobin (mmol/L) 3721 27£9 53 £27 26+ 14 45 24"
Creatinine (mg/dL) 1.0+£04 09+02 11+05 09+02 12+05"
Glomerular filtration (< 90 mL/min/1.73 m?) 200 (88.1%) 104 (85.2%) 51 (87.9%) 19 (90.4%) 26 (100)

Values are presented as the mean and standard deviation; the rest of the data are presented as percentages.

ap < 0.05.
bp < 0.01.

P value, one-way ANOVA test or Chi-squared test. T2DM: Type 2 diabetes mellitus; ND: Neurocognitive disorder.
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Figure 1 Comparisons of the blink reflex latencies by study group. R1: 2P < 0.05, Control vs T2DM; °P < 0.001, Control vs ND plus T2DM. R2, R2c: °P <
0.001, Control vs T2DM; P < 0.001, Control vs ND; ‘P < 0.001, Control vs ND plus T2DM; "P < 0.001, T2DM vs ND plus T2DM. T2DM: Type 2 diabetes mellitus; ND:

Neurocognitive disorder.
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(Table 2).

Based on Kimura’'s criteria, clinically altered latency of the blink reflex was defined
as the mean latency of the Control group plus 2.5 standard deviations. The group with
ND plus T2DM presented a greater proportion of older adults with altered R2 and R2c
reflexes on both sides of the face (Table 3).

Regardless of T2DM status, subjects with ND (n = 47) had statistically greater right
R2c latencies compared with subjects without ND (n = 180) [37.70 (35.40-39.30) ms vs
32.95 (27.15-35.35) ms, respectively (P < 0.0001)]. The masseter reflex was also
prolonged in older adults with ND (with and without T2DM) (n = 30) vs controls (with
and without T2DM) (n = 153) (Figure 2) [4.38 (3.10-4.47) ms vs 3.49 (2.73-4.47) ms (P =
0.03)].

Blink and masseter reflex latencies were compared with respect to other clinical
parameters (Supplementary Table 3). Males presented slightly higher latencies in R2
and R2c on the left and the right sides of the face. The illiterate population presented
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Table 2 Brainstem reflexes compared by degree of neurocognitive disorder

ND
Latency Subgroup
Mild (n = 14) Moderate (n =19) Severe (n=14)
Left R1 (ms) All (1 = 47) 12.0 (10.4-12.8) 12.0 (10.8-12.5) 11.6 (10.5-12.8)
With T2DM (1 = 21) 12.1 (10.4-12.4) 12.2 (10.8-12.6) 10.9 (10.3-11.7)
Without T2DM (1 = 26) 12.4 (10.1-13.8) 12.0 (11.2-12.4) 12.8 (11.1-14.3)
R2 (ms) All (n = 47) 36.3 (28.5-38.0) 37.7 (35.6-41.4) 39.0 (37.9-41.2)
With T2DM (1 = 21) 28.5 (26.3-35.2) " 40.6 (36.0-43.8) 39.1 (38.4-41.2)"
Without T2DM (1 = 26) 37.8 (37.5-41.4) 37.3 (34.5-40.1) 38.1 (37.4-43.8)
R2c (ms) All (n = 47) 36.4 (30.8-39.3) 37.8 (36.7-40.9) 39.0 (37.4-41.3)
With T2DM (1 = 21) 30.8 (24.3-35.2)° 38.0 (37.1-40.9) 39.3 (37.7-41.3)"
Without T2DM ( = 26) 39.3 (37.7-44.8) 37.0 (35.6-40.0) 38.1 (37.4-43.4)
Right R1 (ms) All (1 = 47) 11.5 (10.8-11.7) 12.3 (11.5-12.8) 38.4 (3.6-40.2)
With T2DM (1 = 21) 11.0 (10.3-11.5) 11.7 (10.2-12.4) 11.1 (10.4-12.2)
Without T2DM (1 = 26) 11.7 (11.5-12.3) 12.5 (11.5-12.8) 11.9 (11.1-12.3)
R2 (ms) All (n = 47) 36.0 (29.4-37.1) 38.4 (34.7-41.3) 38.0 (37.6-40.9)°
With T2DM (1 = 21) 29.4 (24.6-34.4) " 38.4 (36.7-41.3) 37.6 (37.2-39.9)"
Without T2DM (1 = 26) 37.1 (36.3-38.6) 38.5 (33.2-40.8) 39.8 (37.9-43.2)
R2c (ms) All (n = 47) 35.9 (27.9-39.0) 38.3 (35.7-40.4) 38.0 (37.6-40.9)
With T2DM (1 = 21) 27.9 (26.4-33.5)" 38.7 (36.7-40.4) 37.7 (36.9-40.9)"
Without T2DM ( = 26) 38.3 (36.4-39.0) 37.5 (33.1-40.4) 38.0 (37.7-42.8)
Masseter reflex (ms) All (n = 30) 4.3 (3.1-4.8) 4.5 (3.4-5) 4.5 (3.0-5.1)
With T2DM (1 = 21) 4.2 (4.1-4.4) 45 (2.8-5.2) 45 (3.0-5.1)
Without T2DM (1 = 9) 45 (3.1-4.8) 4.3 (3.5-4.9) -

IMild vs moderate.
2Mild vs severe.

Data are presented as the median (25%-75%). The P value was calculated using the Kruskal-Wallis test.

4P <0.05.

PP <0.01, post hoc using the Tukey test.

ND: Neurocognitive disorder; T2DM: Type 2 diabetes mellitus.

Table 3 Altered blink reflex latencies

Latencies of blink reflex R1 R2 R2c R2 plus R2¢
Control (n =122) 1.6% 0.8% 0.8% 0.8%

T2DM (n = 58) 1.7% 8.6% 6.8% 6.8%

ND (n = 21) 0 9.5% 14.2% 4.8%

ND plus T2DM (1 = 26) 11.5% 19.2% 23.0% 19.2%

P value' 0.032 <0.0001 0.007 0.007

Chi-squared test or Fisher test with three degrees of freedom.
Right and left sides are presented together. T2DM: Type 2 diabetes mellitus; ND: Neurocognitive disorder.

significantly longer latencies only in the R2 and R2c on both sides. Finally, the
independent group showed shorter latencies on both sides too. The masseter reflex did
not show significant differences with respect to any clinical parameter.
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DISCUSSION

The main findings of this study were that latencies of the masseter reflex are longer in
patients with ND (with or without T2DM) vs patients without ND (with or without
T2DM); R1, R2, and R2c latencies of the blink reflex are prolonged in older adults with
T2DM and ND; and clear differences were found in the blink reflex when the older
adult presented with both pathologies. The relationship of T2DM with dementia has
been evidenced in numerous studies including many about AD. This ND is charac-
terized by memory loss and cognitive impairment, and it is only confirmed by a
postmortem neuropathological brain analysis showing the presence of senile plaques
of amyloid-p protein and neurofibrillary tangles of hyperphosphorylated Tau protein
[24]. Even in the Braak system, it has been proposed that stage 1 includes lesions in the
region of the brainstem, while patients remain asymptomatic[25]. Neuronal phospho-
tau cytoskeletal changes have been found in the dorsal raphe nucleus and then take an
ascending cortical and descending course to the brainstem[6]. Evidence of damage at
the level of the brain stem in the early stages of AD has also been demonstrated in a
voxel-based morphometry study, showing a bilateral loss in the pons and the left part
of the midbrain in patients with mild AD compared with controls[7]. Although clinical
evaluation of brain stem function is possible, small changes cannot be identified, so the
electrophysiology techniques offer an objective evaluation of this portion of the central
nervous system. Thus, the simultaneous evaluation of different reflexes that are
integrated in the brain stem have shown to be useful to locate the damage at this site
[26], including the masseter and blink reflexes. There are different ways to evaluate the
reflexes of the masseter muscle, and the techniques frequently involve the ability to
strongly tighten the jaws against each other, a capacity that is often reduced in older
adults[26]. However, the evaluation of this reflex is important because several studies
[27] describe the relationship between alterations of masticatory function and ND.
Regarding diabetes, there are few studies that analyze this reflex, and their results are
controversial: A difference between people with diabetes vs controls can probably only
be found in the presence of severe neuropathy. Yet despite this, there are no reported
latencies above normal limits[28,29]. This is in line with our results, because it was
observed that study participants had adequate metabolic control, which makes them
less likely to suffer from severe neuropathy.

Several studies propose the blink reflex as a complementary tool to diagnose
neurological diseases; for example, longer latencies have been observed in patients
with dementia with Lewy bodies vs control subjects[30,31]. Mohammadian et al[13]
assessed the blink reflex in different types of dementia; however, they did not include
patients with long-term dementia or those who presented with chronic non-
transmissible degenerative diseases, such as hypertension and T2DM. Our study
provides complementary data because we found prolonged latencies in R1, R2, and
R2c in the study groups of interest, with multivariate adjustments made for the
presence of dependence, hypertension, sex, and education. Likewise, alterations in the
blink reflex have been observed in patients with diabetes. Trujillo-Hernandez et al[12]
compared the blink reflex in patients with recently diagnosed T2DM vs a control
group, and because T2DM affects both the central nervous system and the peripheral
nervous system, they found alterations in the blink reflex even though T2DM had been
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recently diagnosed; and results were consistent in patients who already had symptoms
of diabetic neuropathy[32,33]. Elkholy et al[34] found that the R2c component was the
most sensitive parameter of the blink reflex related to subclinical cranial neuropathy in
T2DM patients, suggesting a loss of sensory function and neuronal hyperexcitability
[35]; however, Costa et al[36] did not find differences in patients with diabetic
peripheral neuropathy compared with controls.

The delayed latencies and amplitude of the blink reflex have been demonstrated in
older adults[37]. Trigeminal-facial stimulation is influenced by the action of dopamine
produced by dopaminergic neurons of the substantia nigra, which decreases with age
[38]; in fact, Ladas et al[39] found increased eye blink rate in patients with mild
cognitive impairment, which has been related with dopamine activity. The difference
in latencies between sexes could be related to the greater sensitivity of nociceptive
trigeminal primary afferents in females[40]. In humans, ipsilateral R1 and R2
components were slightly larger in males than in females[41], as was shown by
Peddireddy et al[42], who studied these in participants with closed eyes.

Observations and experimental data on insulin signaling in the brain are an
important feature in the development of AD and similar dementias[2]. It is important
to note that in the case of the blink reflex, the presence of T2DM and ND in the same
patient had an enhancing effect on the prolongation of latencies. Differences were
more evident in R2 and R2c. Since these responses involve interneurons at the central
level, we consider that they are more associated with cognitive impairment. Although,
as we found differences in R1, these could be associated with the presence of T2DM as
previously described by Trujillo-Hernandez et al[12]; in addition, Lai et al[43] detected
prolonged R1, R2, and R2c latencies of blink reflex in adults with diabetic distal
symmetrical polyneuropathy (1 = 60) vs controls (n = 49). In this way, we propose that
in a particular evaluation of diabetic patients, all the components of the blink reflex
must be registered, and, since T2DM is one of the most prevalent risk factors in
patients with ND, our results suggest that longer latencies of both reflexes, the
masseter and blink reflexes, in patients with T2DM may be an indicator of the
presence of ND.

Dependence has also been related to ND: Formiga et al[44] found that only 15.3% of
patients with AD were independent, in addition to an association between severe
dementia and low scores on the Barthel Index. Aside from the cultural role of older
adults with ND, and the lack of social occupation, general motor system dysfunction
has been shown in AD, which could be relevant to the appearance of contractures,
followed by immobility, and decreased muscular tone[45]. Illiteracy is a key factor for
the development of cognitive deterioration: Deterioration may be based on the
cognitive and brain reserve for which education, recreational activities, and social
stimulation may be protective factors to avoid the threshold of ND[46].

Although neuropsychological tests such as NEUROPSI have the advantage of
evaluating cognitive domains more precisely than commonly used tests such as the
MMSE, one of the main limitations of our study is that the detection of ND in
participants was based on tests. Imaging and biochemical techniques would allow for
greater precision in the diagnosis of participants, and even to classify the type of ND
[17]. Further studies considering the presence or absence of organ damage caused by
T2DM would be interesting.

CONCLUSION

In conclusion, prolonged latencies in the masseter reflex were observed in older adults
with ND. In addition, subjects with T2DM and ND had longer latencies of blink reflex
components compared with controls. More studies must be done to demonstrate that
the evaluation of brainstem reflexes could be complementary to the timely detection of
ND in conditions such as: (1) When the neurocognitive battery tests are compromised
by visual or auditory difficulties in the evaluated patient; and/or (2) If the patient is
not a candidate for imaging tests or if facilities cannot be economically accessed, even
in the presence of T2DM.

ARTICLE HIGHLIGHTS

Research background
Blink and masseter reflex techniques provide reliable and quantifiable data of the
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central nervous system function: Delayed latencies have been found in patients with
neurocognitive disorder (ND) and type 2 diabetes mellitus (T2DM), but this has not
been studied in patients with both pathologies.

Research motivation
The clinical implication is that brainstem reflexes could be linked with ND progression
in the presence of T2DM.

Research objectives

To investigate if older adults with ND plus T2DM have prolonged latencies of the
blink and masseter reflexes, and therefore assess if the brainstem reflexes could be
linked with ND progression in the presence of T2DM.

Research methods

This cross-sectional study included 227 older adults (> 60 years old) from Colima,
Mexico. Neurodegenerative disorder was identified by a neuropsychological battery
test, and T2DM through medical history, fasting glucose, and glycosylated
hemoglobin. Latencies in the R1, R2, and R2c components of the blink reflex were
analyzed for all subjects, and 183 subjects were analyzed for latency of the masseter
reflex.

Research results

Older adults with ND plus T2DM had delayed latencies of the blink reflex responses
R1, R2, and R2c. In older adults with ND vs controls, the masseter reflex latency was
prolonged. Additionally, age, sex, education, and dependence altered blink reflex
latency in ND patients, while T2DM control, depression, and renal damage did not
alter blink reflex latency.

Research conclusions
Older adults with ND and T2DM have longer latencies of the blink reflex components
compared with healthy controls.

Research perspectives
Further studies could separate the study groups according to the presence or not of
organic damage by T2DM.
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