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Abstract

Objective: There have been few reports in English medical journals analyzing patients with difficulty moving. Herein, we conduct-
ed aretrospective survey of emergency patients admitted to our hospital with the chief complaint of difficulty moving, to clarify the
clinical characteristics of the frequency, causative disease, and outcome in these patients.

Patients and Methods: Between August 2017 and October 2021, we surveyed the patient database maintained by our department,
covering cases in which the main complaint at the time of patient transport by ambulance to our hospital was difficulty moving.
Results: In 111 cases, the patient’s primary complaint was difficulty moving or adynamia. Patients included 59 males and 52 fe-
males, with a mean age of 76.3 years old. The most frequent diagnosis in these patients was rhabdomyolysis, followed by infection,
body temperature abnormalities, electrolyte disorder, blood glucose abnormality, hypoxia, and renal failure. Trauma and various
other diseases, such as stroke and malignancy, were also found to be causative diseases. After discharge from the hospital, the
number of patients with a dependent status was greater than those with an independent status.

Conclusion: Patients with difficulty moving were primarily elderly, and had a variety of causative diseases. Therefore, multiple

approaches are required to manage these patients.
(J Rural Med 2023; 18(1): 36-41)

6,000 emergency patients are received by ambulance or
physician-staffed helicopters per year, covering a population

I Introduction

Clinicians working in the emergency room often encoun-
ter patients with the chief complaint of difficulty moving.
Muscular and skeletal muscle disorders, pain, and neurolog-
ical abnormalities have previously been described as factors
contributing to difficulty moving"?. A literature search us-
ing the search terms “moving/movement”, “difficulty”, and
“body” in PubMed did not reveal any reports on difficulty
moving from the perspective of emergency patients.

Our hospital, located in the eastern part of Shizuoka
Prefecture, has an emergency center and is also a base for
emergency helicopters in the same region. Approximately
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of approximately 1,100,000 people.

Herein, we conducted a retrospective survey of emer-
gency patients brought to our hospital with the chief com-
plaint of difficulty moving, and clarified the clinical charac-
teristics associated with frequency, causative disease, and
outcome.

I Patients and Methods

This study was approved by the Ethics Committee of
the Juntendo Shizuoka Hospital under the approval number
298. We conducted a survey of the patient database main-
tained by our department, for which we selected patients
with the main complaint of difficulty moving or adynamia,
as determined by emergency medical technicians (EMTs)
from August 2017 to October 2021. A retrospective medi-
cal chart review was conducted using the following infor-
mation: sex, age, medical history (hypertension, diabetes,
dementia), independence in activities of daily living (ADL),
vital signs (Glasgow Coma Scale, systolic blood pressure,
heart rate, respiratory rate, saturation of oxygen) on arrival,
blood gas analysis findings on arrival, blood examination
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findings on arrival, computed tomography findings upon ar-
rival, culture results on arrival, and final outcome (return
home, transfer to another hospital, admission to our hos-
pital). In cases admitted to our hospital, we further evalu-
ated the period of hospitalization, modified Rankin scale at
discharge, causative diagnosis of difficulty moving and out-
come at discharge (discharged home, discharged to another
hospital, death).

The diseases discussed in the present study were defined
as follows: rhabdomyolysis, creatine phosphokinase value
over 200 IU/L; renal failure, creatinine value over 2.0 mg/
dL; blood glucose abnormalities, glucose value under 70
mg/dL or over 200 mg/dL; anaemia, hemoglobin value un-
der 10 g/dL; electrolyte disturbance, potassium value un-
der 3 mEq/L or over 5 mEq/L, or sodium value under 130
mEq/L or over 150 mEq/L; hypoxia, SpO, under 90% or re-
quiring oxygen administration; heat stroke, core body tem-
perature over 39.0°C in a hot environment; hypothermia,
core body temperature under 35.0°C; unstable circulation;
systolic blood pressure, under 90 mmHg with clinical symp-
toms; infection, positive results of inflammatory response
on blood examination with causative disease confirmed by a
radiological study or urinalysis; and trauma, fresh fractures
found on a radiological examination.

Furthermore, the subjects who were admitted to our hos-
pital were divided into two groups based on their outcome:
a favorable group (modified Rankin Scale at discharge of
0-2, indicating independence), and a poor group (modified
Rankin Scale at discharge of 3-6, indicating dependence).
Subjects who were transferred on the day of admission and
whose final outcomes were unknown were excluded. The in-
vestigated variables were compared between the two groups.

Statistical analyses were performed using a non-paired
Student’s #-test, a median test, and a x* test. Statistical sig-
nificance was set at P<0.05. The variables with significance
levels of P<0.05, based on the univariate analysis were in-
cluded in the multivariate analysis. Data are presented as the
mean =+ standard deviation or median and quartiles.

I Results

During the investigation period, our department provid-
ed initial care to 7,933 patients, among which 111 cases in
which the patient’s primary complaint was difficulty mov-
ing or adynamia were included in this study.

Table 1 presents the participants’ background character-
istics. The majority of patients were elderly, and all partici-
pants were independent of ADL before emergency transpor-
tation. Table 2 shows the results of the blood examinations
performed in the 111 cases. Table 3 shows the results of the
blood culture examinations performed in 77 cases. Table 4
shows the number of causative diagnoses of moving diffi-
culty. The most frequent diagnosis was rhabdomyolysis, fol-

Table 1 Background of the subjects (n=111)

Sex (Male/Female) 59/52
Age (years) 76.3 +£15.1
History
Hypertension 47
Diabetes mellitus 23
Dementia 10
Activities of daily living (independent) 111 (100%)
Vital signs
Glasgow Coma Scale 14 (14, 15)
Systolic blood pressure (mmHg) 131.7 £ 349
Heart rate (beats per minute) 87.7+£24.6
Respiratory rate (breaths per minute) 20.5+5.4
Percutaneous saturated oxygen SPO, (%) 95.9+3.7
Temperature (°C) 36.5+2.3
Venous blood gas analysis
pH 7.383 +0.100
PCO, (mmHg) 38.9+8.8
HCO,; (mmol/L) 232+70
Lactate (mmol/L) 2.8+2.0
Base excess (mmol/L) -1.2+7.1
Examination of computed tomography (yes/no) 46/65
Examination of blood culture (yes/no) 77/34

Table 2 Blood examination findings (n=111)

White blood cell count (/uL) 11,596 + 6,727
Hemoglobin (g/dL) 123+£2.8
Platelet count (x 10*/uL) 232+ 189
Aspartate aminotransferase (IU/L) 92.5+140.9
Alanine aminotransferase (IU/L) 48.8 £ 81
Lactate dehydrogenase (1U/L) 362.7+19.4
Blood urea nitrogen (mg/dL) 37.4+29.5
Creatinine (mg/dL) 1.48 +£1.28
Creatine phosphokinase (IU/L) 1,750 + 4,146
Sodium (mEq/L) 139+6
Potassium (mEq/L) 41+1.0
Chloride (mEq/L) 101 £7
Glucose (mg/dL) 150 £ 63
C-reactive protein (mg/dL) 6.4+9.0
Fibrin degradation products (pug/dL) 18.6 £38
Brain natriuretic peptide (pg/mL) 241 + 480

Table 3 Results of blood culture (n=77)

Organism Number

Escherichia coli
Staphylococcus dysgalatiae
Staphylococcus aureus
Staphylococcus aureus (MRSA)
Staphylococcus epidermidis
Staphylococcus simulans
Klebsiella pneumoniae
Clostridium perfringens
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Moraxella catarrhalis
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Table 4 Total number of causative diseases
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Table 5 Final outcomes

Global outcome
Went home 11
Transferred 22
Admitted 78
Died 9
Discharged home 32
Discharged another hospital 37

Duration of hospitalization (days) 14.5+£20.7

Modified Rankin Scale at discharge 42,95

lowed by infection, abnormal body temperature, electrolyte
disturbance, blood glucose abnormality, hypoxia, and renal
failure. The details of the less frequent diseases shown in Ta-
ble 4 are as follows: broad-sense autoinflammatory diseases
in four (pseudogout) and one (gout), mental disease in three
(one each of anorexia nervosa, depression, and dissociative
disorder), gastrointestinal disease in two (acute cholangitis)
and one (upper gastrointestinal bleeding), and endocrine is-
sues in one (hypothyroidism). Table 5 shows the final patient
outcome, with “dependent on discharge” determined as the
global outcome. Table 6 shows the results of the comparison
between the two groups classified by the outcome. Overall,
34 and 55 patients were classified in the favorable and poor
groups, respectively. Average age, proportion of females,
infection and trauma, lactate glucose level, dehydrogenase,
blood urea nitrogen, fibrin degradation products, and brain
natriuretic peptide levels were significantly greater in the
poor group than those in the favorable group. In contrast,
the hemoglobin levels and proportions of dehydration, men-
tal disease, and drug side effects in the poor group were sig-
nificantly lower than those in the favorable group. Multivar-

iate analysis revealed that trauma was the only significant
predictor of a favorable outcome (LogWorth 1.9, P=0.01).

I Discussion

This is the first report to describe the clinical charac-
teristics of patients transported to the emergency room by
ambulance with difficulty moving or adynamia as the main
complaint. The main findings were as follows: patients were
primarily elderly people, with the most frequent causative
disease being rhabdomyolysis, followed by infection, abnor-
mal body temperature, electrolyte disturbance, blood glu-
cose abnormality, hypoxia, and renal failure.

In Japan, 60% of emergency patients are elderly®. Previ-
ous reports have indicated that diagnosing the causative dis-
ease in elderly patients with difficulty moving is challenging
if an associated chief complaint is lacking*®.

The most common cause of difficulty moving observed
in this study was rhabdomyolysis, which causes severe
muscle pain, weakness, and/or stiffness, and can result in
a decreased range of motion”. Three issues associated with
rhabdomyolysis diagnosis were observed in the present
study. The first was the fact that rhabdomyolysis was de-
fined based solely on a creatine phosphokinase level over
200 IU/L. This is due to the fact that even a mild elevation
in the creatine phosphokinase level may cause myalgia and
muscle weakness, which may eventually lead to a patient de-
veloping difficulty moving. Second, there were many causes
of thabdomyolysis itself, such as infection, heat stroke, elec-
trolyte disturbance, trauma, and drug side effects, which
overlapped with the major causative diseases in the present
study® . The third issue is that difficult movement itself may
induce bed sores and rhabdomyolysis'?. Therefore, in some
case, rhabdomyolysis was found to be the direct cause of the
patient’s difficulty moving, while in others it was found to
be induced by other illnesses that are also associated with
difficulty moving. Rhabdomyolysis demonstrated the high-
est frequency of all diseases observed in this study.

The second most frequent cause of moving difficulty in
the present study was infection, which accounted for 47/111
(42%) of cases. Infection can cause increased levels of in-
flammatory cytokines and decreased activity experimen-
tally' 12, Clinically, reports have shown that pneumonia
and urinary tract infection are frequently diagnosed as the
cause of illness in elderly patients who present to the emer-
gency department with a complaint of weakness or general
malaise'. The prognosis of patients with sepsis whose chief
complaint is unclear is poor'* . This suggests the impor-
tance of early recognition and initiation of treatment when
the cause of immobility is infection. Accordingly, patients
whose chief complaint is difficult to treat may require im-
mediate septic management with culture sampling and an-
tibiotics infusion.
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Table 6 Comparison between the Favorable and Poor groups

Poor group (n=55) Favorable group (n=34) P-value
General
Age (year) 79.8+10.8 67.5+19.2 0.001
Sex (male/female) 25/30 24/10 0.02
Hypertension 24 15 0.9
Diabetes mellitus 11 7 0.9
Dementia 5 3 0.9
Vital signs
Glasgow Coma Scale 14 (13,15) 15 (14,15) 0.08
Systolic blood pressure (mmHg) 133 +39.2 127+32 0.3
Heart rate (beats per minute) 88 +£24 85+21 0.3
Respiratory rate (breaths per minute) 21£5 19+4 0.2
Saturation of oxygen (%) 95.5+4.1 96.7+2.8 0.09
Temperature (°C) 36.4+2.6 36.8+ 1.5 0.4
Venous blood gas analysis
pH 7.378 +0.108 7.376 £0.097 0.3
PCO, (mmHg) 38.1+8.7 384+8.0 0.9
HCO;™ (mmol/L) 227471 22.5+75 0.4
Lactate (mmol/L) 29+22 29+1.8 0.4
Base excess (mmol/L) -1.8+75 -19+74 0.5
Blood examination
White blood cell count (/uL) 1,1878 £ 6,613 1,1794 + 7,239 0.6
Hemoglobin (g/dL) 11.5+£29 13.2+2.6 0.01
Platelet count (x10*/uL) 247 +25.1 22.0+10.7 0.8
Aspartate aminotransferase (IU/L) 95+ 151 103 + 162 0.9
Alanine aminotransferase (IU/L) 47 £ 60 64 + 122 0.9
Lactate dehydrogenase (IU/L) 398 + 231 309 + 187 0.04
Blood urea nitrogen (mg/dL) 43+£33 26+ 19 0.005
Creatinine (mg/dL) 148 £1.27 1.694 £ 1.56 0.4
Creatine phosphokinase (IU/L) 1,807 + 4,942 1,859 + 3,890 0.2
Sodium (mEq/L) 139+7 138+ 6 0.8
Potassium (mEq/L) 42+1.0 4.0+ 1.1 0.2
Chloride (mEq/L) 103+£7 100+ 7 0.2
Glucose (mg/dL) 151.9 + 56.6 151.8 £76.2 0.3
Uric acid (mg/dL) 7.6+4.2 79+2.7 0.2
C-reactive protein (mg/dL) 7.6+9.8 5.6+8.7 0.05
Fibrin degradation products (ug/dL) 253+49.5 13.5+24.6 0.001
Brain natriuretic peptide (pg/mL) 289 + 520 105 £ 149 0.003
Duration of hospitalization (days) 21+£22 13+£20 0.007
Distribution of causative disease
Rhabdomyolysis 32 14 0.1
Infection 31 8 0.002
Heat stroke or Hypothermia 13 13 0.1
Electrolyte disturbance 18 8 0.3
Blood glucose abnormality 15 7 0.4
Hypoxia 14 5 0.2
Renal failure 14 10 0.6
Anemia 13 4 0.1
Trauma 12 1 0.01
Unstable circulation 7 2 0.2
Dehydration 1 4 0.04
Malignancy 4 2 0.7
Autoinflammatory disease 2 2 0.6
Stroke 5 1 0.2
Cardio-vascular disease 1 3 0.1
Drug side effect 1 4 0.04
Psychiatric disease 0 3 0.02
Gastrointestinal disease 3 0 0.1
Endocrine disease 1 0 0.4
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The third most frequent cause of difficulty in the present
study was a disorder of body temperature, such as heat stroke
or hypothermia. Thermoregulation in response to cold and
heat stress is a vital function of the autonomic nervous sys-
tem (ANS)'9. Heat production and dissipation depend on a
coordinated set of autonomic responses!®. Autonomic ner-
vous activity changes with increasing age, which is the main
characteristic of the subjects in the present study'®. Elderly
people tend to develop both hyperthermia and hypothermia
more easily because of the innate physiological changes as-
sociated with aging, in addition to the presence of chronic
disease and polypharmacy'”. A previous report found that
both hypothermia and hyperthermia can induce muscle dys-
function, which can lead to difficulty moving'®.

The fourth-most frequent cause of difficulty moving
in the present study was electrolyte disturbance (hyperka-
lemia, 15 cases; hypokalemia, 12 cases; hypernatremia, 6
cases; hyponatremia, 6 cases). Hypokalemia is well known
to induce muscle weakness, which can lead to moving dif-
ficulty'®; however, hyperkalemia can also induce muscle
weakness' 2. Secondary hyperkalemic paralysis is likely
caused by abnormal depolarization of the nerve membrane
due to excessive increases in serum potassium concentra-
tions?). However, sarcopenia, as a cause of low potassium
body content, can induce or co-induce hyponatremia, par-
ticularly in elderly individuals with the frailty phenotype?".
Hypernatremia can also show non-specific symptoms such
as anorexia, muscle weakness, restlessness, nausea, and
vomiting in the early phase??. These reports support the in-
duction of movement difficulties due to electrolyte distur-
bance.

The fifth-most frequent cause of difficulty in the pres-
ent study was abnormal blood glucose levels. Previous re-
ports have shown that both hyperglycemia and hypoglyce-
mia can directly or indirectly induce muscle weakness*—2°.
Unstable circulation, including dehydration, anemia, and/or
hypoxia, leads to cellular and tissue hypoxia, resulting in
cellular death and dysfunction of vital organs®”. Circulat-
ing red blood cells contribute to microcirculatory hypoxic
vasodilation via nitric oxide (NO)-dependent vasodilation,
thereby facilitating the delivery of oxygen to oxygen-de-
prived tissue®®. Anemia, dehydration, cardiovascular dis-
ease, renal failure, hemorrhage from gastrointestinal dis-
ease, and hypothyroidism can induce unstable circulation
or hypoxic status. Accordingly, these diseases contribute to

I References

the dysfunction of vital organs, which can lead to difficulty
in movement. However, pain from trauma, malignancy, or
autoimmune disease can also directly lead to movement
difficulty, in addition to hypercytokinemia, which can in-
duce negative effects of systemic inflammation on muscle
strength?’-3Y, Stroke, drug side effects, and psychiatric dis-
eases can all contribute to the occurrence of ataxia, which
can lead to difficulty in movement.

The finding that trauma (fracture) was the only signifi-
cant predictor of a favorable outcome may have been be-
cause patients could receive social rehabilitation after fixa-
tion of the fracture and rehabilitation.

The present study showed that a variety of diseases can
cause difficulties in movement. As no clear diagnostic al-
gorithm has yet been established for emergency patients
transported for a chief complaint of difficulty moving?, the
present findings suggest the importance of obtaining the pa-
tient’s history, evaluating vital signs, conducting a physical
examination, laboratory examinations including blood cul-
ture, and physiological and radiological studies, including
computed tomography.

The main limitation of the present study was its retro-
spective nature and small sample size enrolled from a single
medical institute. Prospective surveys and studies should be
conducted through joint research at other facilities in the fu-
ture to verify these findings.

I Conclusion

Patients who were brought to the emergency room with a
chief complaint of difficulty moving or adynamia were ret-
rospectively analyzed. These patients were predominantly
elderly and had a variety of causative diseases. This indi-
cates that multiple approaches are required to manage these
patients. Except for diseases that are difficult to treat, such
as malignancy, stroke, and trauma, many primary illnesses,
such as infection and heat stroke, present with rhabdomy-
olysis and require attention in diagnosis and treatment.
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