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Abstract

Introduction: Sensory disturbance is a common symptom of post-stroke. In traditional Chinese medicine (TCM), this
symptom is classified as numbness (Ma Mu). While there have been many studies on the therapeutic effect of numb-
ness in TCM, little research has been conducted on the characteristics of numbness. This study aimed to investigate the
characteristics of numbness in patients with ischemic stroke in the early rehabilitation phase.

Methods: This study consisted of two phases. Phase 1 investigated the characteristics of numbness based on medical
literature; Phase 2 investigated the characteristics of numbness in patients with ischemic stroke in the early rehabilitation
phase based on the cross-sectional study.

Results: Phase 1 identified 9 characteristics of numbness based on 11 medical /literature, including: S1 (feeling of
heaviness in the affected area), S2 (feeling of tension in the affected area), S3 (sensation of crawling insects), S4
(numbness in a fixed position), S5 (increased numbness with movement), S6 (increased numbness when exposed to
cold), S7 (increased numbness when exposed to moisture), S8 (decreased with warm compresses), S9 (decreased
when pressed). Phase 2, a clinical survey of 67 patients, recorded 9 characteristics (S1 to S9). We found that there is a
relationship between the degree of sensory disturbance according to Fugl-Meyer Assessment with S2 and S6, and obe-
sity with S5.

Conclusions: The study examined the characteristics of numbness in ischemic stroke patients in the early rehabilitation
phase from the perspective of TCM. This study provided a basis for individualized diagnosis and treatment combining
traditional and modern medicine.
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1. INTRODUCTION leading cause of death worldwide in 2022 [1]. In Vietnam,
stroke has been recognized as the primary cause of death and

According to the World Health Organization (WHO), disability in adults, with approximately 200,000 cases re-

stroke was the leading cause of disability and the second  ported [2]. The sensory disturbance is a common after-effect

Received: May 30, 2023 / Revised: Aug 9, 2023 / Accepted: Sep 16, 2023
*Corresponding author: Luu Bao Le. Faculty of Traditional Medicine, University of Medicine and Pharmacy at Ho Chi Minh City, 217 Hong Bang Street, Ward 11,
District 5, Ho Chi Minh City, Vietham. E-mail: lebaoluu@ump.edu.vn

Copyright © 2024 MedPharmRes. This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/
creativecommons.org/licenses/by-nc/4.0/) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

https://www.medpharmres.com 39


https://crossmark.crossref.org/dialog/?domain=pdf&date_stamp=2024-1-31&doi=10.32895/UMP.MPR.8.1.5

Characteristics of numbness in patients with ischemic stroke

following an ischemic stroke that significantly impacts the
patient’s life and causes economic and labor burdens on the
family and society [3],[4]. In Vietnam, a study by Do Thi
Hiep and Nguyen Thi Nguyen found that 47.6% of patients
with ischemic stroke experienced sensory disturbances that
were often overlooked because patients did not typically
report them [4],[5]. However, the sensation was crucial for
the body’s safety and could lead to complications like ulcers,
abrasions, and pain. The reduced sensation could predict
hospital stays, discharge, and rehab outcomes [6],[7]. Le
(2021) found that patients with sensory issues had more
difficulty recovering of the motor function on their left hand
than those without sensory issues [8]. Thus, understanding
sensory disturbances was an urgent matter that could help
patients receive comprehensive early recovery treatment and
reduce the risk of complications after stroke.

Traditional Chinese medicine (TCM) employed the term
Ma Mu to describe sensory disturbances such as numbness
and paresthesia in the skin of the extremities. In a study
conducted by Li (2013) on sensory disorders related to Ma
Mu in neuropathy, 4 syndromes of Ma Mu were identified
in TCM [9]. In 2021, Li MengHan showed that acupotomy
and Xingnao Kaiqiao in TCM could reduce ischemic stroke
patients’ sensory disturbances in the rehabilitation phase [10].
While traditional medicine has been increasingly recognized
for its role in the diagnosis and treatment of rehabilitation
after stroke, there has been no study on the characteristics of
numbness in patients with ischemic stroke, domestically and
internationally. Therefore, this study aimed to investigate
the characteristics of numbness (Ma Mu) in ischemic stroke
patients according to traditional medicine. The results would
provide a basis for individualized diagnosis and treatment
that combined traditional and modern medicine, leading to
early recovery after stroke and improved quality of life for
patients. To achieve this objective, we first compiled a com-
prehensive list of numbness characteristics reported in the
medical literature, and second, conducted a clinical survey
and identified the characteristics of numbness in 67 patients

with ischemic stroke in the early rehabilitation phase.
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2. METHODS

2.1. Study design and setting

The study consisted of two phases. Phase 1 involved us-
ing descriptive analytics to examine literature from October
2022 to December 2022. Phase 2 conducted a cross-sectional
study on 67 patients with ischemic stroke in the early reha-
bilitation phase at the Hospital of Traditional Medicine in Ho
Chi Minh City from December 2022 to June 2023.

2.2, Participants

In Phase 1, the selection criteria for research materials
included textbooks on traditional medicine subjects from
medical universities, classics of traditional medicine, and
monographs authored by doctors or professors with more
than 20 years of experience in TCM.

In Phase 2, the doctors who conducted the interviews
are certified traditional medicine practitioners with at least
5 years of experience in diagnosing patients. They are
trained in the method of asking questions on patients with
numbness and are tested for interviewing standard process
before performing interviews on patients. The assessment
involved evaluating the patient’s recovery using FMA scales
and recording the results on a survey sheet. The evaluator
was trained in evaluating the scales through video tutorials
and manuals. The selection criteria included: patients with
hemiplegia due to stroke aged 18 years or older, diagnosed
with ischemic stroke (according to diagnostic criteria of the
Ministry of Health [11] or according to Inpatient medical
records/hospital discharge papers), sensory disturbances (on
the Fugl-Meyer Assessment [FMA] scale) [12], alertness,
cooperation with physician [13], in the early rehabilitation
phase from 24 hours to 3 months, which calculated from the
time the patient had a stroke to the time of the survey (ac-
cording to the the Stroke Roundtable Consortium) [14], and
willing to participate in the study. Patients with cognitive
disorders, speech disorders, mental disorders, dementia, or
having at least one of the following four diseases: diabetes,
carpal tunnel syndrome, disc herniation, or polyneuritis [15];
and patients who were unable to complete the questionnaire

would be excluded from the study. The study would be halt-
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ed for people who did not want to continue participating,
had a serious medical condition, or were not healthy enough
to continually participate. This phase proceeded in 4 steps:
Step 1 was to generate a list of patients with ischemic stroke;
Step 2 was to invite patients who met the selection criteria to
participate, explained the study, and had them sign a research
information paper if they agreed to participate. Patients
could participate in the examination and answer questions on
the survey form; Step 3 was to collect and process data; and

Step 4 was to analyze and evaluate the results (Fig. 1).

2.3. Sample size calculation

According to a study by Nhan [16], we used p=0.044316.
We used tolerable error (d) as 0.05; and reliability as 95%
which means Z was equal to 1.96. Applying the formula, we

calculated our sample size:

0.044316(1—0.044316)
0.05

_P(1-P)

o 1.96” -

=65

This study chose 67 patients who met the criteria.

2.4. Study instruments and outcome measures

The survey was divided into the questionnaire and sensory
examination based on the FMA scale.

In Phase 1, we began by selecting standard medical liter-
ature and compiling a list of all characteristics of numbness
found in these documents. After discussing and removing
any duplicated items, we determined content validity, face
validity and internal consistency (reliability) through the
assessment of 7 experts and 30 volunteers. Either relevancy
or clarity was assessed for each question according to its
role based on the Likert scale [17],[18]. The content value
is determined through the Content Validity Index for Items
(I-CVI). The I-CVTI index is the ratio between the number of
experts assessed “usable” and the total number of experts.
Our study had 7 medical practitioners, corresponding to the
[-CVI value greater than 0.80, indicating adequate levels of
clarity [19].

The face validity was determined by 30 volunteers in pilot

trial. Volunteers have no difficulty in comprehending the

https://doi.org/10.32895/UMP.MPR.8.1.5

content of the scale’s questions and can answer them easily
without asking many questions during the interview process.

Internal consistency was evaluated by Cronbach’s alpha
coefficient for each of the 9 sub-scales. In which, Cronbach’s
alpha coefficient was accepted when the threshold was >0.70
[20]. In contrast, Cronbach’s alpha coefficient was too high
suggesting that some questions in the scale overlapped each
other or had the same idea, the maximum recommended
threshold was <0.90 or <0.95 [21]. Cronbach’s alpha coeffi-
cient of the questionnaire ranged from 0.7 to 0.83, surpassing
the threshold of 0.70 and indicating good internal reliability.

The questionnaire included administrative sections such as
abbreviated name, age, gender, place of residence (city prov-
ince), height, weight, body mass index (BMI), stroke time
(from onset to survey), and the characteristics of numbness
in patients with ischemic stroke recorded from the literature
in Phase 1.

The FMA used the FMA Scale to evaluate the motor func-
tion, balance, sensation, and joint function in stroke patients
with hemiplegia. For sensory evaluation, the FMA scale has
been found to have high reliability between assessors who
perform repeated assessments in many trials (intra-rater) and
among many assessors who also participate in the assess-
ment on the same scale (inter-raters) in chronically disabled
patients, as well as in patients recovering less than 6 months
from stroke [22]. Katherine (2011) showed that the Fugl
Meyer Assessment (FMA) scale was evaluated for its ability
to assess motor-sensory impairment after stroke. It was high-
ly reliable when compared to expert judgment. Using the
FMA to determine the severity of motor and sensory impair-
ment in clinical practice or rehabilitation studies [12]. Sen-
sory impairment was classified into four levels according to
the FMA scale: slight (>19 points), moderate (14—19 points),
marked (9-13 points), and severe (0—8 points) [12],[23],[24].

2.5. Data analysis

Data were entered using Microsoft Office 2013 Excel soft-
ware and analyzed using SPSS 22 (IBM, Chicago, IL, USA).
For qualitative variables, we used frequency and percentage
to describe the data. We presented the mean+SD for quanti-

tative variables or the median and interquartile range if not
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(A)

Literature review and screening

Initial Checklist Development

Conduct a clinical survey

Eshtabllishment of the
workgroup

Searching classics of
traditional medicine

Searching traditional
medicine textbooks from
medical universities

Searching monographs
authored by experienced
doctors or professors

List all characteristics of numbness (Ma Mu)
found in the documents

Potiental checklist items identified

Discussion and removal of duplication

Survey questionnaire development

Check content validity, face validity and
reliability of the questionnaire

Final version of questionnaire

Choose patients who
met the criteria
(n=67)

Invited patients to
participate

|

Collect and process data

Use Microsoft Office 2013
Excel software and SPSS 22
to analyze the results

The percentage of
characteristics of
numbness

The relationship
between
characteristics of
numbness with factors

The degree of sensory
disturbance according
to the FMA scale

Fig. 1. Flow chart. (A) Phase 1: conducting a literature review, (B) Phase 2: clinical study. FMA, Fugl-Meyer Assessment.
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normally distributed.

We utilized multivariable logistic regression to investigate
the relationship between two qualitative variables in univar-
iate analysis. We considered differences to be statistically
significant when p<0.05. We used multiple linear regression
analysis to account for potential confounders.

We used the consensus-based checklist for reporting of
survey studies (CROSS) to guide the reporting of our study
[25].

3. RESULTS

3.1. Phase 1: conducting a literature review

There were 11 medical literature sources (Table 1) in-
vestigating 9 characteristics of numbness. S1 was the most
frequently documented characteristic (63.6%). S3, S8, and
S9 had a rate of 36.4%, followed by S4 and S6 with a rate of
27.3%. S2, S5, and S7 were documented the least (18.2%)
(Table 2). Our study selected all 9 TCM characteristics of
numbness to conduct a clinical survey (phase 2). Syndromes
of numbness, Phlegm-Dampness, and Blood Deficiency
were the most frequent syndromes (63.6%), followed by
Qi Deficiency and Pathogenic Wind, Cold, and Dampness,
with a rate of 54.5%. Blood and Qi Stagnation was the least

Table 1. Medical literature

(27.3%) (Table 3).
3.2. Phase 2: clinical study

A clinical study on 67 patients with ischemic stroke in the
early rehabilitation phase at the Hospital of Traditional Med-
icine in Ho Chi Minh City showed that:

The average age of patients was 65.81+10.40 years, with
the majority (74.6%) being in the > 60 years old group (Fig.
2). Regarding sex, males comprised the majority (52.2%),
1.1 times higher than females. The prevalence of obesity
was 25.4% (Fig. 3). The average stroke time of patients was
59.87+33.14 days (Table 4).

In clinical research, 9 characteristics of numbness (S1 to
S9) were examined. The most commonly recorded character-
istic was S4 (97%), while the least was S7 (13.4%) (Table 5).

The degree of sensory disturbance according to the FMA
scale in patients with ischemic stroke in the early rehabilita-
tion phase recorded that the highest rate was Slight (40.3%),
and the lowest rate was Severe (7.5%) (Fig. 4).

Multivariate logistic regression analysis showed that obe-
sity, the degree of sensory disturbance was a significant fac-
tor in the characteristics of numbness (p<0.05). Specifically,
patients with marked sensory disturbances were 8.2 times
more likely to have S2 characteristic than those with slight

sensory disturbances. Patients with obesity were 11.54 times

No Name of book Author Language Criteria
z . 2 N Trinh Thj Diéu Thuong . Textbook from the University of Medicine and
1 Chandoan Y hoc o truyen Nguy&n Thai Linh Vietnamese 5 - macy at Ho Chi Minh City (UMP)
2 Berjh hc_)f: va diéu tri than kinh két hop Trinh ;I'h! I23|eu Thu’cyng Viethamese  Textbook from UMP
déng tay y Nguyen Van ban
3 Bénh hoc va diéu tri két hop déng tdyy  Nguyén Thi Bay Vietnamese  Textbook from UMP
4 Trung hy ho’c khaﬁl luan (Dich bé&i Vién Hoc vién Trung Y hoc Nam Kinh Viethamese Textbop!( from Nanjing Academy of Chinese
nghién ciu Bong Y) Medicine
5 Diagnosis in thnesg Medicine. A Giovanni Maciocia English Textbook in Canada, USA, Australia
comprehensive guide
6 Cgeg:]g(;an phan biét chirng trang trong Vién nghién ctru Trung y Vietnamese = Monographs
N6i khoa hoc c6 truyén Hoang Béo Chau Vietnamese  Monographs
Dong y cham ctvu - Didu tri ndi khoa Lé Van Stru Vietnamese =~ Monographs
9 cam nang chan dodn va dieu tri Noi Tran Van Ky Vietnamese =~ Monographs
khoa Béng y
10  Thién gia diéu phuong Vlig:;ong tin thr vien y hoc trung Vietnamese ~ Monographs
11 Hoang dé Nai kinh: T6 Van Nguyén Te Siéu Vietnamese  Classics of traditional medicine
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Table 2. Characteristics of numbness recorded in the medical
literature

Frequency

Code Characteristics (N=11) Percentage
S1 Feeling of heaviness in the 7 636
affected area
S2 Feeling of tension in the 9 182
affected area
S3 Sensation of crawling insects 4 36.4
S4 Numbness in a fixed position 27.3
S5 Increased numbness with 2 18.2
movement
S6 Increased numbness when 3 273
exposed to cold
S7 Increased numbness when
) 2 18.2
exposed to moisture
S8 Decreased numbness with 4 36.4
warm compresses
S9 Decreased numbness when 4 364
pressed
Table 3. Syndromes of numbness
Frequency
Syndromes (N=11) Percentage
Qi deficiency 6 54.5
Blood deficiency 7 63.6
Pathogenic wind, cold, and dampness 6 54.5
Phlegm-dampness 7 63.6
Blood and gi stagnation 3 27.3
m <60 years old
=> 60 years old

74.6%

Fig. 2. Age groups of the study sample.

more likely to have S5 characteristic than those without
obesity. Patients with moderate and marked sensory distur-
bances were 9.61 times and 14.86 times more likely to have
S6 characteristic, respectively, than those with slight sensory
disturbances (Table 6).

44 | https://www.medpharmres.com

HYes
" No
Fig. 3. The obesity rate of the study sample.
Table 4. Sociodemographic characteristics
Sample MeantSD
Age 65.81+10.40
Stroke time 59.87+33.14
Frequency (N=67) Percentage
Gender
Female 32 47.8
Male 35 52.2

Table 5. Characteristics of numbness recorded in clinical study

. Frequency
Characteristics (N=67) Percentage
Feeling of heaviness in the affected 50 746
area
Feeling of tension in the affected area 22 32.8
Numbness in a fixed position 65 97.0
Decreased numbness when pressed 36 53.7
Increased numbness with movement 15 224
Increased numbness when exposed to 2 308
cold
Increased numbness when exposed to
) 9 134
moisture
Decreased numbness with warm 29 433
compresses
Sensation of crawling insects 31 46.3

According to a multiple linear regression, confounding
factors such as age, gender, BMI, and stroke time did not af-
fect the characteristics of numbness in patients with ischemic
stroke (p>0.05) (Tables 7-15).

https://doi.org/10.32895/UMP.MPR.8.1.5



Nguyen et al.

45

40

35

= Frequency
Percentage
Slight Moderate Marked Severe
Fig. 4. All degrees of sensory disturbance, according to FMA. FMA, Fugl-Meyer Assessment.
Table 6. The relationship between characteristics of numbness with other factors
Variable 52 S5 56
OR (95% ClI) p-value OR (95% ClI) p-value OR (95% Cl) p-value

Age group

<60 years old (ref. group)

260 years old 2.53(0.57-11.15) 0.218 0.67 (0.15-2.91) 0.592 0.87 (0.21-3.70) 0.852
Gender

Male (ref. group)

Female 1.75 (0.50-6.16) 0.380 1.67 (0.39-7.15) 0.490 2.98 (0.75-11.89) 0.122
Stroke stage

<30 days (ref. group)

230 days 1.53 (0.35-6.78) 0.577 1.12 (0.21-5.97) 0.892 7.00 (1.10-44.48) 0.052
Obesity

No (ref. group)

Yes 0.50 (0.12-2.04) 0.335 11.54 (2.20-60.29) 0.004 0.96 (0.23-4.05) 0.964
Degree of sensory disturbance according to FMA

Slight (ref. group)

Moderate 3.07 (0.75-12.48) 0.117 4.21 (0.60-29.32) 0.146 9.61(1.80-51.27) 0.008

Marked 8.20 (1.75-38.42) 0.008 15.96 (2.09-121.46) 0.070 14.86 (2.55-86.6) 0.003

Severe 0.00 (0.00) 0.999 8.81(0.49-158.78) 0.140 2.45(0.17-35.04) 0.510

OR, odds ratio; Cl, confidence intervals; FMA, Fugl-Meyer Assessment.

4. DISCUSSION

4.1. Phase 1: conducting a literature review
TCM employed the term Ma Mu to describe sensory dis-

https://doi.org/10.32895/UMP.MPR .8.1.5

turbances such as numbness and paresthesia in the skin of
the extremities, which involved “Ma” meant tingling, while
“Mu” meant numbness [26]. To diagnose and treat numb-
ness (Ma Mu) using TCM, it was necessary to understand

the symptoms of the disease and apply theories of TCM to
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Table 7. The relationship between S1 (feeling of heaviness in the
affected) with confounding factors

Table 11. The relationship between S5 (increased numbness with
movement) with confounding factors

Characteristics B p-value Characteristics B p-value
Feeling of heaviness in the affected area 1.155 0.052 Increased numbness with movement 2.397 0.000
Age 0.001 0.863 Age 0.005 0.325
Gender -0.182 0.105 Gender -0.016 0.882
Stroke time 0.000 0.901 Stroke time -0.002 0.311
BMI 0.013 0.511 BMI —-0.035 0.055

Linear regression analysis.
B, regression coefficient; BMI, body mass index.

Table 8. The relationship between S2 (feeling of tension in the
affected area) with confounding factors

Linear regression analysis.
B, regression coefficient; BMI, body mass index.

Table 12. The relationship between S6 (increased numbness when
exposed to cold) with confounding factors

Characteristics B p-value Characteristics B p-value
Feeling of tension in the affected area 1.817 0.006 Increased numbness when exposed to cold 217 0.001
Age -0.003 0.621 Age 0.002 0.714
Gender -0.069 0.570 Gender -0.085 0.477
Stroke time -0.002 0.190 Stroke time -0.004 0.058
BMI 0.012 0.554 BMI -0.013 0.535

Linear regression analysis.
B, regression coefficient; BMI, body mass index.

Table 9. The relationship between S3 (sensation of crawling
insects) with confounding factors

Linear regression analysis.
B, regression coefficient; BMI, body mass index.

Table 13. The relationship between S7 (increased numbness when
exposed to moisture) with confounding factors

Characteristics B p-value Characteristics B p-value
Sensation of crawling insects 1.102 0.110 Increased numbness when exposed to moisture 2114 0.000
Age 0.002 0.735 Age -0.001 0.866
Gender 0.026 0.839 Gender -0.059 0.508
Stroke time -0.001 0.457 Stroke time -0.001 0.444
BMI 0.015 0.507 BMI -0.002 0.885

Linear regression analysis.
B, regression coefficient; BMI, body mass index.

Table 10. The relationship between S4 (numbness in a fixed
position) with confounding factors

Linear regression analysis.
B, regression coefficient; BMI, body mass index.

Table 14. The relationship between S8 (decreased numbness with
warm compresses) with confounding factors

Characteristics B p-value Characteristics B p-value
Numbness in a fixed position 1.063 0.000 Decreased numbness with warm compresses 2.542 0.000
Age -0.001 0.730 Age -0.007 0.278
Gender 0.064 0.145 Gender -0.003 0.982
Stroke time 0.000 0.814 Stroke time 0.001  0.739
BMI —-0.004 0.606 BMI -0.025 0.264

Linear regression analysis.
B, regression coefficient; BMI, body mass index.

classify them into suitable syndromes [27]. There were 9
characteristics recorded in the medical literature that were
consistent with the theory of TCM about numbness. Based
on the pathogenesis of numbness, there were two causes of

the disease: exogenous pathogenic factors (climatic factors)

46 | https://www.medpharmres.com

Linear regression analysis.
B, regression coefficient; BMI, body mass index.

and endogenous pathogenic factors (improper diet, long-term
illness). Climatic factors invaded the pulse, healthy qi fought
against evil qi, hindered the flow of qi and blood, reduced
the defensive qi in the body and the skin, the specifically

pathogenic wind caused S3 symptom (sensation of crawling

https://doi.org/10.32895/UMP.MPR.8.1.5
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Table 15. The relationship between S9 (decreased numbness when
pressed) with confounding factors

Characteristics B p-value
Decreased numbness when pressed 1.302 0.058
Age 0.004 0.530
Gender 0.047 0.718
Stroke time 0.002 0.282
BMI -0.012 0.581

Linear regression analysis.
B, regression coefficient; BMI, body mass index.

insects), the pathogenic cold caused S6 symptoms (increased
numbness when exposed to cold) and S8 symptoms (de-
creased numbness with warm compresses), and pathogenic
dampness caused S7 symptoms (increased numbness when
exposed to moisture). Overeating fatty and sweet food could
exceed the spleen’s metabolic capacity, impair the spleen’s
ability to transport and transform water, and create phlegm.
This phlegm could block the meridians and cause various
symptoms, including S1 (feeling of heaviness in the numb-
ness area), S2 (feeling of tension in the numbness area), S4
(numbness in a fixed position), and S9 (decreased numb-
ness when pressed). Long-term illness normally causes yin
deficiency which produces internal heat that burns blood,
in turn it causes blood stagnation for functioning, or blood
deficiency fails to nutrient the meridians, dermal capillaries,
and muscles. Specifically, blood deficiency causes S3 (sensa-
tion of crawling insects), qi deficiency caused S5 (increased
numbness with movement), and S6 (increased numbness
when exposed to cold) [28],[29]. This study selected all the
symptom characteristics collected from the literature and
included them as the standard for surveying in the clinical
investigation phase. The advantage of selecting all charac-
teristics is that to not leave out on symptoms that were clini-
cally present or were rarely present, but when present were a

particular characteristic of a syndrome [30].

4.2. Phase 2: clinical study

The study found that slight had the highest rate (40.3%)
according to the FMA scale, while severe had the lowest rate
(7.5%). Dividing sensory disturbances according to the FMA
scale, based on research by Fugl-Meyer [12],[23],[24], could

help determine the disease’s severity, plan treatment, and as-

https://doi.org/10.32895/UMP.MPR.8.1.5

sess the patient’s recovery in clinical practice.

After conducting the clinical survey, our study recorded
nine 9 characteristics of numbness according to TCM. The
most dominant characteristic was S4 (numbness in a fixed
position) (97%), and the second was S1 (feeling of heaviness
in the numbness rea) (74.6%). The least was S7 (increased
numbness when exposed to moisture) (13.4%). Compared
with the prevalence in the literature, characteristic S1 (feeling
of heaviness in the numbness area) was recorded in most
literature (63.6%), while the clinical reality was S4 (numb-
ness in the fixed position) had the highest rate (97.0%). Both
of these characteristics belong to the phlegm-dampness
syndrome. Phlegm was formed due to the accumulation of
body fluids, which had little fluidity and was challenging
to dissipate [31]. This result could explain why the most
common characteristic in patients was numbness in a fixed
position. Characteristic S7 (increased numbness when ex-
posed to moisture) was recorded at least in both the literature
(18.2%) and clinical (13.4%). This characteristic is caused
by pathogenic dampness in patients with wind-stroke. Al-
though dampness was one of the most common causes, most
cases were due to internal phlegm caused by impaired spleen
and stomach or wood liver restraining earth spleen, with
very few cases recorded due to pathogenic dampness. In the
pathogenesis of wind-stroke, internal wind was the main
cause of the disease, while exogenous pathogenic factors
only served as promoting factors. For example, if phlegm
was present in the body and encountered climate factors that
caused it to ascend, this could lead to brain deadlock and
cause wind-stroke [32],[33].

There was a relationship between S5 characteristics (in-
creased numbness with movement) and obesity. According
to TCM, S5 was a manifestation of qi deficiency. The re-
covery period of the disease was dominated by deficiency,
which mainly included qi deficiency syndrome. Therefore,
it was one of the most common clinical stroke syndromes
[34]. According to traditional medicine, the movement of
qi was manifested through living activities inside and out-
side the body, in which external activities were expressed
through hearing, speaking, seeing, and feeling... When qi

deficiency occurred, it caused symptoms of impaired basic
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qi function and decreased sensation [28]. Therefore, if a per-
son with numbness experiences the qi deficiency syndrome
while exercising, their qi deficiency would worsen, leading
to increased numbness symptoms. Nathan’s study found that
the risk of decreased sensory neurotransmission in obese
subjects was 3.5 and 4.1 times higher on two measurements
than leaner individuals [35]. The mechanism linking obesity
and decreased sensory neurotransmission was not yet clear.
However, Werner hypothesized that it could be related to
changes in metabolism. Specifically, Werner suggested that
the association between obesity and impaired glucose me-
tabolism was the most likely cause of the decreased sensory
neurotransmission observed in obese individuals [36].

There was a relationship between S6 characteristics (in-
creased numbness when exposed to cold) and the degree of
sensory disturbance according to FMA. According to TCM,
when there was a deficiency in qi, the protecting function of
qi became weakened, leading to a decline in body resistance.
This allowed pathogenic cold to penetrate, making the skin
and muscles to become cold and malnourished, causing in-
creased numbness when exposed to cold (cold weather or
when dipping hands and feet in cold water) [25]. In a study
by Nubia Maria Lima, cryotherapy - placing the paralyzed
side in water at 15°C for 20 minutes - decreased the average
sensory FMA score. Before the therapy, the average score
was 6 points, and 5 weeks after the treatment, the average
score reduced to 4 points. Research has also shown that ex-
posure to low temperatures, specifically cold water, could
slow down the rate of sensory neurotransmission [37]. Sen-
sory after-effects such as cold sensation and numbness had
been reported following distal axonal stroke. This phenome-
non was caused by chronic ischemia of diseased extremities
due to dysregulation of the central nervous system’s vasomo-
tor regulatory system. Cold weather was considered a trig-
ger, and dysesthesia symptoms might improve with warmer
weather or after a hot bath [38].

There was also a relationship between S2 characteristics
(feeling of tension in the numbness area) with the degree of
sensory disturbance according to FMA. The book “Zhang
Shi Yi Tong” wrote: “Ma can be caused by phlegm or dam-

age, while Mu refers to phlegm—dampness and blood stasis,
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indicating an area that does not know pain or itching, feeling
like being paresthesia”. According to TCM, when phlegm
flows in the meridians, it can block the meridians and hin-
der qi’s flow. When qi does not move and stagnate, it could
cause feelings of tension and swelling [39]. Therefore, the
mechanism causing the feeling of tension in the numb area
was i stagnation. Many studies have found that qi stagna-
tion was related to various features such as hemodynamics,
hematology, neuroendocrine function, vascular endothelial
cells, blood lipids, inflammatory factors, genes, proteins, and
metabolism. This was manifested by a decrease in periph-
eral vascular elasticity [40]. It was possible to hypothesize
that the mechanisms mentioned above led to ischemia in the
extremities and damaged sensory nerves, which affected the
degree of sensory disturbance experienced by patients.

Our study was the first to investigate the characteristics of
numbness in patients with ischemic stroke during the early
rehabilitation phase. The research results partly met our goal
of surveying the rate of occurrence of clinical characteristics
of numbness, providing us with a more realistic view of the
occurrence rate of these characteristics in reality versus the
literature. The research also determined that there was a cor-
relation between the characteristics of numbness with other
factors such as BMI and the degree of sensory disturbance
according to FMA, creating a premise for further research to
find out the correlation between the control characteristics of
TCM with other factors of modern medicine. However, our
study had some limitations. It was conducted on a limited
number of samples from only one hospital in Ho Chi Minh
City over 6 months (from December 2022 to June 2023);
therefore, it did not represent the overall population. Addi-
tionally, the study was only performed on stroke patients in
the early rehabilitation phase; therefore, it did not represent
the entire stroke population. Future studies could expand on
the number of sample size, sampling locations, and focus the
investigations in stroke phases such as the acute, late rehabil-

itation, and chronic phases.

5. CONCLUSION

This study explored the characteristics of numbness in
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patients with ischemic stroke during early rehabilitation. The
study identified 9 characteristics of numbness, revealed the
occurrence rate of numbness characteristics in clinical prac-
tice and established a relationship between numbness char-
acteristics and obesity and the degree of sensory disturbance
according to the FMA scale. These results can help diagnose
traditional medicine syndrome of numbness, develop appro-
priate treatment methods, and improve patients’ quality of
life. Moreover, they provide a foundation for future research
to explore the correlation between traditional medicine char-

acteristics and other modern medicine factors.
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