
World Journal of
Clinical Cases

ISSN 2307-8960 (online)

World J Clin Cases  2022 January 7; 10(1): 1-396

Published by Baishideng Publishing Group Inc



WJCC https://www.wjgnet.com I January 7, 2022 Volume 10 Issue 1

World Journal of 

Clinical CasesW J C C
Contents Thrice Monthly Volume 10 Number 1 January 7, 2022

MINIREVIEWS

Omicron variant (B.1.1.529) of SARS-CoV-2: Mutation, infectivity, transmission, and vaccine resistance1

Ren SY, Wang WB, Gao RD, Zhou AM

Hepatitis B virus reactivation in rheumatoid arthritis12

Wu YL, Ke J, Zhang BY, Zhao D

Paradoxical role of interleukin-33/suppressor of tumorigenicity 2 in colorectal carcinogenesis: Progress 
and therapeutic potential

23

Huang F, Chen WY, Ma J, He XL, Wang JW

ORIGINAL ARTICLE

Case Control Study

Changes in rheumatoid arthritis under ultrasound before and after sinomenine injection35

Huang YM, Zhuang Y, Tan ZM

Benefits of multidisciplinary collaborative care team-based nursing services in treating pressure injury 
wounds in cerebral infarction patients

43

Gu YH, Wang X, Sun SS

Retrospective Study

Outcomes and complications of open, laparoscopic, and hybrid giant ventral hernia repair51

Yang S, Wang MG, Nie YS, Zhao XF, Liu J

Surgical resection of intradural extramedullary tumors in the atlantoaxial spine via a posterior approach62

Meng DH, Wang JQ, Yang KX, Chen WY, Pan C, Jiang H

Vancomycin lavage for the incidence of acute surgical site infection following primary total hip 
arthroplasty and total knee arthroplasty

71

Duan MY, Zhang HZ

Distribution of transient receptor potential vanilloid-1 channels in gastrointestinal tract of patients with 
morbid obesity

79

Atas U, Erin N, Tazegul G, Elpek GO, Yıldırım B

Value of neutrophil-lymphocyte ratio in evaluating response to percutaneous catheter drainage in patients 
with acute pancreatitis

91

Gupta P, Das GC, Bansal A, Samanta J, Mandavdhare HS, Sharma V, Naseem S, Gupta V, Yadav TD, Dutta U, Varma N, 
Sandhu MS, Kochhar R



WJCC https://www.wjgnet.com II January 7, 2022 Volume 10 Issue 1

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 1 January 7, 2022

Influence of overweight and obesity on the mortality of hospitalized patients with community-acquired 
pneumonia

104

Wang N, Liu BW, Ma CM, Yan Y, Su QW, Yin FZ

Minimally invasive open reduction of greater tuberosity fractures by a modified suture bridge procedure117

Kong LP, Yang JJ, Wang F, Liu FX, Yang YL

Increased levels of lactate dehydrogenase and hypertension are associated with severe illness of COVID-19128

Jin ZM, Shi JC, Zheng M, Chen QL, Zhou YY, Cheng F, Cai J, Jiang XG

Age, alcohol, sex, and metabolic factors as risk factors for colonic diverticulosis136

Yan Y, Wu JS, Pan S

Evaluation of right-to-left shunt on contrast-enhanced transcranial Doppler in patent foramen ovale-
related cryptogenic stroke: Research based on imaging

143

Xiao L, Yan YH, Ding YF, Liu M, Kong LJ, Hu CH, Hui PJ

Characterization of focal hypermetabolic thyroid incidentaloma: An analysis with F-18 fluorodeoxyglucose 
positron emission tomography/computed tomography parameters

155

Lee H, Chung YS, Lee JH, Lee KY, Hwang KH

Clinical Trials Study

Low-dose intralesional injection of 5-fluorouracil and triamcinolone reduces tissue resident memory T cells 
in chronic eczema

166

Wu Y, Wang GJ, He HQ, Qin HH, Shen WT, Yu Y, Zhang X, Zhou ML, Fei JB

Observational Study

Alterations in blink and masseter reflex latencies in older adults with neurocognitive disorder and/or 
diabetes mellitus

177

Bricio-Barrios JA, Ríos-Bracamontes E, Ríos-Silva M, Huerta M, Serrano-Moreno W, Barrios-Navarro JE, Ortiz GG, 
Huerta-Trujillo M, Guzmán-Esquivel J, Trujillo X

Predicting adolescent perfectionism: The role of socio-demographic traits, personal relationships, and 
media

189

Livazović G, Kuzmanović K

Novel m.4268T>C mutation in the mitochondrial tRNAIle gene is associated with hearing loss in two 

Chinese families

205

Zhao LJ, Zhang ZL, Fu Y

Superior mesenteric venous thrombosis: Endovascular management and outcomes217

Alnahhal K, Toskich BB, Nussbaum S, Li Z, Erben Y, Hakaim AG, Farres H

Randomized Controlled Trial

Zinc carnosine-based modified bismuth quadruple therapy vs standard triple therapy for Helicobacter pylori 
eradication: A randomized controlled study

227

Ibrahim N, El Said H, Choukair A



WJCC https://www.wjgnet.com III January 7, 2022 Volume 10 Issue 1

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 1 January 7, 2022

CASE REPORT

Acquired coagulation dysfunction resulting from vitamin K-dependent coagulation factor deficiency 
associated with rheumatoid arthritis: A case report 

236

Huang YJ, Han L, Li J, Chen C

Intraoperative thromboelastography-guided transfusion in a patient with factor XI deficiency: A case 
report

242

Guo WJ, Chen WY, Yu XR, Shen L, Huang YG

Positron emission tomography and magnetic resonance imaging combined with computed tomography in 
tumor volume delineation: A case report

249

Zhou QP, Zhao YH, Gao L

Successful response to camrelizumab in metastatic bladder cancer: A case report254

Xie C, Yuan X, Chen SH, Liu ZY, Lu DL, Xu F, Chen ZQ, Zhong XM

HER2 changes to positive after neoadjuvant chemotherapy in breast cancer: A case report and literature 
review 

260

Wang L, Jiang Q, He MY, Shen P

Hyper-accuracy three-dimensional reconstruction as a tool for better planning of retroperitoneal 
liposarcoma resection: A case report

268

Ye MS, Wu HK, Qin XZ, Luo F, Li Z

Recurrent postmenopausal bleeding - just endometrial disease or ovarian sex cord-stromal tumor? A case 
report

275

Wang J, Yang Q, Zhang NN, Wang DD

Complex proximal femoral fracture in a young patient followed up for 3 years: A case report283

Li ZY, Cheng WD, Qi L, Yu SS, Jing JH

Bilateral Hypertrophic Olivary Degeneration after Pontine Hemorrhage: A Case Report289

Zheng B, Wang J, Huang XQ, Chen Z, Gu GF, Luo XJ

Clinical characteristics and outcomes of primary intracranial alveolar soft-part sarcoma: A case report296

Chen JY, Cen B, Hu F, Qiu Y, Xiao GM, Zhou JG, Zhang FC

Removal of laparoscopic cerclage stitches via laparotomy and rivanol-induced labour: A case report and 
literature review

304

Na XN, Cai BS

Cerebral venous sinus thrombosis in pregnancy: A case report 309

Zhou B, Huang SS, Huang C, Liu SY

Eustachian tube teratoma: A case report316

Li JY, Sun LX, Hu N, Song GS, Dou WQ, Gong RZ, Li CT



WJCC https://www.wjgnet.com IX January 7, 2022 Volume 10 Issue 1

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 1 January 7, 2022

Protein-losing enteropathy caused by a jejunal ulcer after an internal hernia in Petersen's space: A case 
report

323

Yasuda T, Sakurazawa N, Kuge K, Omori J, Arai H, Kakinuma D, Watanabe M, Suzuki H, Iwakiri K, Yoshida H

Lunate dislocation with avulsed triquetral fracture: A case report331

Li LY, Lin CJ, Ko CY

Clinical manifestations and prenatal diagnosis of Ullrich congenital muscular dystrophy: A case report338

Hu J, Chen YH, Fang X, Zhou Y, Chen F

Diagnosis and guidance of treatment of breast cancer cutaneous metastases by multiple needle biopsy: A 
case report

345

Li ZH, Wang F, Zhang P, Xue P, Zhu SJ

Test of incremental respiratory endurance as home-based, stand-alone therapy in chronic obstructive 
pulmonary disease: A case report

353

Dosbaba F, Hartman M, Batalik L, Brat K, Plutinsky M, Hnatiak J, Formiga MF, Cahalin LP

Diagnostic and surgical challenges of progressive neck and upper back painless masses in Madelung’s 
disease: A case report and review of literature

361

Yan YJ, Zhou SQ, Li CQ, Ruan Y

Suspected cerebrovascular air embolism during endoscopic esophageal varices ligation under sedation 
with fatal outcome: A case report

371

Zhang CMJ, Wang X

An atypical primary malignant melanoma arising from the cervical nerve root: A case report and review of 
literture

381

Shi YF, Chen YQ, Chen HF, Hu X

Epidural blood patch for spontaneous intracranial hypotension with subdural hematoma: A case report 
and review of literature

388

Choi SH, Lee YY, Kim WJ



WJCC https://www.wjgnet.com X January 7, 2022 Volume 10 Issue 1

World Journal of Clinical Cases
Contents

Thrice Monthly Volume 10 Number 1 January 7, 2022

ABOUT COVER

Editorial Board Member of World Journal of Clinical Cases, Ravi Kant, MD, Associate Professor, Division of 
Endocrinology, Diabetes and Metabolism, Medical University of South Carolina/Anmed Campus, Anderson, SC 
29621, United States. rkant82@hotmail.com

AIMS AND SCOPE

The primary aim of World Journal of Clinical Cases (WJCC, World J Clin Cases) is to provide scholars and readers from 
various fields of clinical medicine with a platform to publish high-quality clinical research articles and 
communicate their research findings online.  
      WJCC mainly publishes articles reporting research results and findings obtained in the field of clinical medicine 
and covering a wide range of topics, including case control studies, retrospective cohort studies, retrospective 
studies, clinical trials studies, observational studies, prospective studies, randomized controlled trials, randomized 
clinical trials, systematic reviews, meta-analysis, and case reports.

INDEXING/ABSTRACTING

The WJCC is now indexed in Science Citation Index Expanded (also known as SciSearch®), Journal Citation 
Reports/Science Edition, Scopus, PubMed, and PubMed Central. The 2021 Edition of Journal Citation Reports® 
cites the 2020 impact factor (IF) for WJCC as 1.337; IF without journal self cites: 1.301; 5-year IF: 1.742; Journal 
Citation Indicator: 0.33; Ranking: 119 among 169 journals in medicine, general and internal; and Quartile category: 
Q3. The WJCC's CiteScore for 2020 is 0.8 and Scopus CiteScore rank 2020: General Medicine is 493/793.

RESPONSIBLE EDITORS FOR THIS ISSUE

Production Editor: Lin-YuTong Wang; Production Department Director: Xiang Li; Editorial Office Director: Jin-Lei Wang.

NAME OF JOURNAL INSTRUCTIONS TO AUTHORS

World Journal of Clinical Cases https://www.wjgnet.com/bpg/gerinfo/204

ISSN GUIDELINES FOR ETHICS DOCUMENTS

ISSN 2307-8960 (online) https://www.wjgnet.com/bpg/GerInfo/287

LAUNCH DATE GUIDELINES FOR NON-NATIVE SPEAKERS OF ENGLISH

April 16, 2013 https://www.wjgnet.com/bpg/gerinfo/240

FREQUENCY PUBLICATION ETHICS

Thrice Monthly https://www.wjgnet.com/bpg/GerInfo/288

EDITORS-IN-CHIEF PUBLICATION MISCONDUCT

Bao-Gan Peng, Jerzy Tadeusz Chudek, George Kontogeorgos, Maurizio Serati, Ja 
Hyeon Ku

https://www.wjgnet.com/bpg/gerinfo/208

EDITORIAL BOARD MEMBERS ARTICLE PROCESSING CHARGE

https://www.wjgnet.com/2307-8960/editorialboard.htm https://www.wjgnet.com/bpg/gerinfo/242

PUBLICATION DATE STEPS FOR SUBMITTING MANUSCRIPTS

January 7, 2022 https://www.wjgnet.com/bpg/GerInfo/239

COPYRIGHT ONLINE SUBMISSION

© 2022 Baishideng Publishing Group Inc https://www.f6publishing.com

© 2022 Baishideng Publishing Group Inc. All rights reserved. 7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA

E-mail: bpgoffice@wjgnet.com  https://www.wjgnet.com

https://www.wjgnet.com/bpg/gerinfo/204
https://www.wjgnet.com/bpg/GerInfo/287
https://www.wjgnet.com/bpg/gerinfo/240
https://www.wjgnet.com/bpg/GerInfo/288
https://www.wjgnet.com/bpg/gerinfo/208
https://www.wjgnet.com/2307-8960/editorialboard.htm
https://www.wjgnet.com/bpg/gerinfo/242
https://www.wjgnet.com/bpg/GerInfo/239
https://www.f6publishing.com
mailto:bpgoffice@wjgnet.com
https://www.wjgnet.com


WJCC https://www.wjgnet.com 177 January 7, 2022 Volume 10 Issue 1

World Journal of 

Clinical CasesW J C C
Submit a Manuscript: https://www.f6publishing.com World J Clin Cases 2022 January 7; 10(1): 177-188

DOI: 10.12998/wjcc.v10.i1.177 ISSN 2307-8960 (online)

ORIGINAL ARTICLE

Observational Study

Alterations in blink and masseter reflex latencies in older adults with 
neurocognitive disorder and/or diabetes mellitus

Jaime Alberto Bricio-Barrios, Eder Ríos-Bracamontes, Mónica Ríos-Silva, Miguel Huerta, Walter Serrano-
Moreno, José Enrique Barrios-Navarro, Genaro Gabriel Ortiz, Miguel Huerta-Trujillo, José Guzmán-Esquivel, 
Xóchitl Trujillo

ORCID number: Jaime Alberto 
Bricio-Barrios 0000-0001-5667-5179; 
Eder Ríos-Bracamontes 0000-0002-
4660-7372; Mónica Ríos-Silva 0000-
0001-5018-3456; Miguel Huerta 0000-
0001-8515-0777; Walter Serrano-
Moreno 0000-0003-2111-6371; José 
Enrique Barrios-Navarro 0000-0003-
0343-0025; Genaro Gabriel Ortiz 
0000-0002-7054-3313; Miguel Huerta-
Trujillo 0000-0002-4471-2240; José 
Guzmán-Esquivel 0000-0001-9678-
8899; Xochitl Trujillo 0000-0001-
7506-1674.

Author contributions: Bricio-
Barrios JA and Guzmán-Esquivel J 
contributed to the 
conceptualization, methodology, 
and software; Ríos-Bracamontes E, 
Serrano-Moreno W, Ortiz GG, and 
Huerta-Trujillo M contributed to 
the data curation, and 
methodology; Ríos-Silva M and 
Huerta M contributed to the 
conceptualization, methodology, 
review, and editing; Barrios-
Navarro JE contributed to the 
methodology and the validation; 
Trujillo X contributed to the 
conceptualization, review, and 
editing.

Institutional review board 
statement: The study was 
reviewed and approved by the 
Bioethics Committee of the State 

Jaime Alberto Bricio-Barrios, José Enrique Barrios-Navarro, Miguel Huerta-Trujillo, Faculty of 
Medicine, University of Colima, Colima 28040, Colima, Mexico

Eder Ríos-Bracamontes, José Guzmán-Esquivel, General Hospital Zone #1, Mexican Social 
Security Institute, Villa de Alvarez 28983, Colima, Mexico

Mónica Ríos-Silva, Miguel Huerta, Walter Serrano-Moreno, Xóchitl Trujillo, University Biomedical 
Research Center, University of Colima, Colima 28045, Colima, Mexico

Mónica Ríos-Silva, University Biomedical Research Center, CONACYT, Colima 28045, 
Colima, Mexico

Genaro Gabriel Ortiz, Department of Philosophical and Methodological Disciplines, University 
Health Sciences Center,  University of Guadalajara, Guadalajara 44340, Jalisco, Mexico

Corresponding author: Xóchitl Trujillo, PhD, Research Scientist, University Biomedical 
Research Center, University of Colima, Av. 25 de Julio #965, Col. Villas San Sebastian, 
Colima 28045, Colima, Mexico. rosio@ucol.mx

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, Ríos-Bracamontes E, Ríos-Silva M, Huerta M, Serrano-Moreno W, 
Barrios-Navarro JE, Ortiz GG, Huerta-Trujillo M, Guzmán-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 

https://creativecommons.org/Licenses/by-nc/4.0/
https://creativecommons.org/Licenses/by-nc/4.0/
https://creativecommons.org/Licenses/by-nc/4.0/
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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-Hernández 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 (HbA1c) ≥ 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 HbA1c 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) ×body weight in kg/(serum 
creatinine in mg/dL × 72)] [× 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 t 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 (η2) 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, HbA1c, 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 

https://f6publishing.blob.core.windows.net/fa71b17c-d532-4845-ad55-e9d074ee1584/WJCC-10-177-supplementary-material.pdf
https://f6publishing.blob.core.windows.net/fa71b17c-d532-4845-ad55-e9d074ee1584/WJCC-10-177-supplementary-material.pdf
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Table 1 Demographic and clinical data by study group

Items Total (n = 227) Control (n = 122) T2DM (n = 58) ND (n = 21) ND plus T2DM (n = 26)

Age, yr 72.1 ± 8.4 70.0 ± 6.9 70.8 ± 7.7 80.4 ± 11.3 77.9 ± 7.5b

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 49.3 ± 19.3 b

Systolic blood pressure (mmHg) 121.5 ± 17.4 120.0 ± 17.8 125.0 ± 17.3 121.0 ± 12.3 120.9 ± 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%)b

Illiterate 38 (16.7%) 18 (14.8%) 4 (6.9%) 7 (33.3%) 9 (34.6%)b

Dependent 51 (22.5%) 16 (13.1) 13 (22.4%) 16 (76.2) 17 (65.4%)b

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 ± 14.9 147.4 ± 62.5 98.5 ± 19.9 130.0 ± 34.9b

Glycosylated hemoglobin (%) 5.5 ± 1.9 4.6 ± 0.8 7.0 ± 2.5 4.5 ± 1.3 6.2 ± 2.8b

Glycosylated hemoglobin (mmol/L) 37 ± 21 27 ± 9 53 ± 27 26 ± 14 45 ± 24b

Creatinine (mg/dL) 1.0 ± 0.4 0.9 ± 0.2 1.1 ± 0.5 0.9 ± 0.2 1.2 ± 0.5a

Glomerular filtration (< 90 mL/min/1.73 m2) 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.

Figure 1 Comparisons of the blink reflex latencies by study group. R1: aP < 0.05, Control vs T2DM; cP < 0.001, Control vs ND plus T2DM. R2, R2c: bP < 
0.001, Control vs T2DM; dP < 0.001, Control vs ND; fP < 0.001, Control vs ND plus T2DM; hP < 0.001, T2DM vs ND plus T2DM. T2DM: Type 2 diabetes mellitus; ND: 
Neurocognitive disorder.

(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 

https://f6publishing.blob.core.windows.net/fa71b17c-d532-4845-ad55-e9d074ee1584/WJCC-10-177-supplementary-material.pdf
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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)

All (n = 47) 12.0 (10.4-12.8) 12.0 (10.8-12.5) 11.6 (10.5-12.8)

With T2DM (n = 21) 12.1 (10.4-12.4) 12.2 (10.8-12.6) 10.9 (10.3-11.7)

R1 (ms)

Without T2DM (n = 26) 12.4 (10.1-13.8) 12.0 (11.2-12.4) 12.8 (11.1-14.3)

All (n = 47) 36.3 (28.5-38.0) 37.7 (35.6-41.4) 39.0 (37.9-41.2)

With T2DM (n = 21) 28.5 (26.3-35.2)1,2 40.6 (36.0-43.8) 39.1 (38.4-41.2)b

R2 (ms)

Without T2DM (n = 26) 37.8 (37.5-41.4) 37.3 (34.5-40.1) 38.1 (37.4-43.8)

All (n = 47) 36.4 (30.8-39.3) 37.8 (36.7-40.9) 39.0 (37.4-41.3)

With T2DM (n = 21) 30.8 (24.3-35.2)2 38.0 (37.1-40.9) 39.3 (37.7-41.3)a

Left

R2c (ms)

Without T2DM (n = 26) 39.3 (37.7-44.8) 37.0 (35.6-40.0) 38.1 (37.4-43.4)

All (n = 47) 11.5 (10.8-11.7) 12.3 (11.5-12.8) 38.4 (3.6-40.2)

With T2DM (n = 21) 11.0 (10.3-11.5) 11.7 (10.2-12.4) 11.1 (10.4-12.2)

R1 (ms)

Without T2DM (n = 26) 11.7 (11.5-12.3) 12.5 (11.5-12.8) 11.9 (11.1-12.3)

All (n = 47) 36.0 (29.4-37.1)2 38.4 (34.7-41.3) 38.0 (37.6-40.9)a

With T2DM (n = 21) 29.4 (24.6-34.4)1,2 38.4 (36.7-41.3) 37.6 (37.2-39.9)b

R2 (ms)

Without T2DM (n = 26) 37.1 (36.3-38.6) 38.5 (33.2-40.8) 39.8 (37.9-43.2)

All (n = 47) 35.9 (27.9-39.0) 38.3 (35.7-40.4) 38.0 (37.6-40.9)

With T2DM (n = 21) 27.9 (26.4-33.5)2 38.7 (36.7-40.4) 37.7 (36.9-40.9)a

Right

R2c (ms)

Without T2DM (n = 26) 38.3 (36.4-39.0) 37.5 (33.1-40.4) 38.0 (37.7-42.8)

All (n = 30) 4.3 (3.1-4.8) 4.5 (3.4-5) 4.5 (3.0-5.1)

With T2DM (n = 21) 4.2 (4.1-4.4) 4.5 (2.8-5.2) 4.5 (3.0-5.1)

Masseter reflex (ms)

Without T2DM (n = 9) 4.5 (3.1-4.8) 4.3 (3.5-4.9) -

1Mild vs moderate.
2Mild vs severe.
Data are presented as the median (25%-75%). The P value was calculated using the Kruskal-Wallis test.
aP <0.05.
bP < 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 R2c

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 (n = 26) 11.5% 19.2% 23.0% 19.2%

P value1 0.032 < 0.0001 0.007 0.007

1Chi-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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Figure 2 Comparisons of the masseter reflex latencies with and without neurocognitive disorder. Bars represent the mean and one standard 
deviation values. aP < 0.05, Mann-Whitney U test. ND: Neurocognitive disorder.

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-β 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-Hernández 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 (n = 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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