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Abstract
Objective to evaluate the role of grip strength measurement as a predictor for the severity of CTS in
relation to EMG findings.
Methods: A prospective study was conducted at Prince Hashem bin Alhussein Hospital in
Alzarqa/Jordan; in the time between Feb 2008 and June 2008.Twenty six consecutive female patients
with positive EMG results were included in the study. They were interviewed regarding various risk
factors including; associated illnesses; number of children, body mass index and repetitive strain. The
presenting symptoms and the results of Tinel and Phalen tests were noted. Grip power was measured
using a (Smedly type) hand held dynamometer. Lastly, the results of the nerve conduction studies were
examined in relation to grip strength. We have included a matching control group of healthy females to
compare the grip power measurements.
Results: A total of 26 females with abnormal nerve conduction studies were included in the study. Mean
age was 47.1years. Mean body mass index was 30. Mean number of children was 4.8 children.
Numbness in all fingers was the most common presentation. Nerve conduction studies were reported as
severe in 15 cases 57.7 %, moderate in 10 cases 38.9% and mild only in one case 3.8%. Mean grip
power was 13 kg among patients with CTS whereas mean grip power among healthy controls was 21 kg.
The more severe cases as proved by electrophysiological studies were having weaker hand grip.
Conclusions: Weak grip appears to be associated with CTS severity. We need to establish guidelines for
the normal values in our population to aid in the screening process for carpal tunnel syndrome.
Keywords: Carpal Tunnel Syndrome, Grip Strength, Parity, Body Mass Index, Nerve Conduction
Studies.
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Introduction
Carpal tunnel syndrome is usually a clinical
diagnosis confirmed by electrophysiological
studies. The frequency of carpal tunnel syndrome
is variable among studies.
ELmediany 1 mentioned that considerable
controversy exists about the extent, etiology and
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contribution of risk factors in carpal tunnel
syndrome. Rempel 2 concluded that there is no
perfect gold standard for diagnosis of CTS
although electrodiagnostic study findings are the
most accurate single test,false negative and false
positive have been documented. The complaints
of numbness and parasthesia in the hands is a
common presentation among females with large
families. Their hand complaints prevent them

1. Rehabilitation Department, Prince Hashem Bin AL Hussein Hospital, Royal Medical Services, Zarqa, Jordan.
* Correspondence should be addressed to:
Ibrahim Amayyreh
E-mail: aibrahim87@hotmail.com
© 2011 DAR Publishers∕ University of Jordan. All Rights Reserved.

Grip Strength as a Predictor for the Severity of Carpal Tunnel Syndrome in
Female Patients… Ibrahim Amayyreh and Naheyah Almutaseb.
from good sleep at night due to night pain and
tailors and only one woman (3.8%) was a teacher.
disturbing them while doing their house chores
Mean body mass index was 30 (range 24-35).
during the day. The complaint of weak hands is
Table (1) shows the demographic characteristics
frequent. We aimed at evaluating the grip
of participants. Numbness in all fingers was the
strength in relation to nerve conduction findings
most common presentation in 17 patients
in a group of females presenting to our clinic. We
(65.4%). Nerve conduction studies were reported
hoped to establish a role for grip power testing as
as severe in 15 cases 57.6%, moderate in 10 cases
a simple and objective screening tool for CTS.
38.9 % and mild only in one case 5.6%. Mean
grip strength was 13: 15: 19, respectively
whereas mean grip power among healthy controls
Methods
was 21 kg (range 12-30). The results of the
The study period was from February to June
clinical examination and the diagnostic tests are
2008. The study was performed at Prince
shown in table (2).
Hashem Hospital in Alzarqa/Jordan. We
considered patients presenting with pain and or
Table (1): Characteristics of participants.
Age
47.1 Years
34-66 Years
numbness in one or more of the three lateral
4.8 children
0-8 children
Number of
fingers as possible candidates for Carpal Tunnel
children
Syndrome (CTS). Two tests (Tinel and Phalen
30
24-35
BMI
test) were performed for all subjects included in
Housewife
22
women
84.6%
Job
this study. They were considered positive when
Tailor
3
women
11.5%
applying the test would reproduce presenting
Teacher
One 3.8%
symptoms of pain or numbness in digits 1, 2, and
or 3 (median nerve distribution). When CTS was
Table (2): The results of the clinical
suspected either on basis of history or
examination and the diagnostic tests.
examination
we
sent
patients
for
Presenting symptoms
Number Percentage
Electrophysiological Studies (EMG) at the Royal
of cases
Rehabilitation Center. Severity grade was
Pain +/- numbness in one
assigned following the American Association of
finger
Electrodiagnostic Medicine criteria of CTS. 3 We
Pain+/- numbness in two
6
23.1%
have studied 26 consecutive females with
fingers
positive EMG results. Only one hand was
Pain+/- numbness in three
3
11.5%
included in the study; the more severe ones.
fingers
Pain+/- numbness in all
17
65.4%
Patients with previous trauma or injury to the
fingers
wrist were excluded. All patients performed a
Repetitive stress
13
50%
grip power test using a hand held dynamometer
Night pain
22
84.6%
(Smedly type). The median of 3 readings was
Parasthesia
21
80.8%
taken as the grip power. A control group of 26
Dropping things
14
53.8%
females with similar age group and no diseases
Diagnostic tests
affecting the hands was included.
Phalen positive
20
76.9%
Results
The total number of females sent for
electrophysiological studies was 35. We included
26 females with positive results for CTS. Mean
age of participants was 47.1 (range 34- 66 years).
Mean number of children was 4.8 (range 0-8
children). Twenty two women (84.6% percent)
were housewives. Three women (11.5%) were
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Tinel positive
Associated illness
No illness
Thyroid disease
Rheumatoid arthritis
Diabetes Mellitus
Electrophysiologic testing
Mild
Moderate
Severe

15

57.7%

18
3
4
1

69.2%
11.5%
15.4%
3.8%

1
10
15

3.8%
38.5%
57.7%
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activities such as cooking, cleaning, washing and
Discussion
wringing clothes was reported in 55.6% of
CTS is by far the most common neuropathy. De
women in our study. Slightly, more than half the
Krom 4 found in a study to evaluate the presence
women in the sample considered their house
of CTS in the community, that 3.4% of adult
chores as heavy and are the cause of repetitive
females were known to have carpal tunnel
strain, whereas the rest considered their house
syndrome with an additional 5.8% of females in
activities as the usual daily load. A few (3
whom the condition had not previously been
women) were either tailors or doing a lot of
detected. Ferry 5 performed a similar study in the
needle work, no case was related to using
United Kingdom with a prevalence estimate of
computers. These findings might be explained by
between 7% and 16%. We could not find any
the low socioeconomic nature of the place of
studies indicating the frequency in Jordan or in
study, where most women are housewives
the region. Gomez 6 after studying several
without an official employment. Nora 10 found
thousand people in the community had found out
that 15% only had a systemic illness. We have
that a compressive lesion of the median nerve
found that 34% were having an associated illness.
can be present in patients with atypical or even
Thyroid disease was most prevalent followed by
no symptoms. Burke 7 stated that symptoms are
rheumatoid arthritis and least represented was
mild and infrequent at the onset and may resolve
diabetes mellitus. DM might be weakly
spontaneously for months or years. Rempel 2
associated with CTS as found by Becker 12 and
described the symptoms as classic when patients
this could be explained by the fact that many
presented with numbness, tingling, burning, or
diabetics have peripheral neuropathy preventing
pain in at least 2 of digits 1, 2, or 3, palm pain,
them or their doctors to refer them for EMG
wrist pain, or radiation proximal to the wrist. He
testing. Kaplan 13 studied the effect of menopause
described the symptoms as possible when
on 5587 women. He found that women with CTS
symptoms are present in at least one of the three
had more pregnancies and earlier onset of
lateral digits. If no symptoms in the three lateral
menopause. He indicated that the hormonal
digits the diagnosis of CTS was unlikely.
changes due to pregnancy might have a long-term
effect, thus causing CTS around the menopause.
Most frequent symptoms in our study group were
Stolp-smith 14 studied CTS in pregnancy among
numbness and pain in all fingers. Night pain was
10873 women. He concluded that severe CTS to
a dominant feature among our patients. This is a
warrant therapy is uncommon in pregnancy and
similar finding as found by Bahou, 8 Lam 9 and
usually will disappear after delivery. Most of the
Nora. 10 These results indicate the strong value of
women in our study were having large families
night pain as a presenting symptom.
with the number of children of up to eight which
means they would have increased load through
Many studies show that CTS affects women in
their household activities, but no one had
middle age. Mean age 45 years, 55 years, 53
symptoms related to pregnancy. Arori 15 found
years respectively as reported by Bahou, Lam
out in her review article that occupational CTS is
and Tay. 9- 11 In agreement with these results, the
uncommon and it is essential to exclude all other
mean age among our patients was 47.1 years.
causes particularly the intrinsic factors such as
obesity before attributing CTS to occupation.
Carpal tunnel syndrome was frequently attributed
Several studies 7, 11 have suggested that obesity is
to repetitive stress as in tailors, computer users
a significant risk factor for the development of
etc. but no studies were found to report about
Carpal Tunnel Syndrome (CTS). High body mass
CTS as a result of heavy house chores; which
index was also confirmed by Boz 16 to be a
appears to be the most common cause among
significant risk factor in both sexes. Becker 12 has
9
females in our sample. Bahou found repetitive
explained the fact that accumulation of fat tissue
strain in 66% in his study group, whereas
inside the carpal tunnel or by increase of the
repetitive stress mainly in the form of house
hydrostatic pressure throughout the canal.
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Obesity was prevalent in a large percentage
The risk factors and normative data for grip
among our patients.
strength and nerve conduction studies published
in western literature might be different in our
The Wikipedia 17 defined grip strength as the
community. We need to establish guidelines for
force applied by the hand to pull on or suspend
the screening of CTS relevant to the nature of our
from objects and is a specific part of hand
society.
strength.
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ﻗﻮة ﻗﺒﻀﺔ اﻟﻴﺪ ﺑﺎﻋﺘﺒﺎرﻫﺎ ﻣﺆﺷﺮاً ﻟﻤﺪى ﺷﺪة ﻣﺘﻼزﻣﺔ اﻟﻨﻔﻖ اﻟﺮﺳﻐﻲ ﻓﻲ اﻟﻤﺮﺿﻰ اﻹﻧﺎث
إﺑﺮاﻫﻴﻢ ﻋﻤﺎﻳﺮة ،ﻧﺎﻫﻴﺔ اﻟﻤﺤﺘﺴﺐ
ﻃﺐ ﻃﺒﻴﻌﻲ وﺗﺄﻫﻴﻞ
اﻟﻤﻠﺨﺺ
اﻟﻬﺪف :ﻫﻮ ﺗﻘﻴﻴﻢ دور ﻗﻴﺎس ﻗﻮة ﻗﺒﻀﺔ اﻟﻴﺪ ﺑﺎﻋﺘﺒﺎرﻫﺎ ﻣﺆﺷﺮاً ﻟﺸﺪة ﻣﺘﻼزﻣﺔ اﻟﻨﻔﻖ اﻟﺮﺳﻐﻰ ﰱ اﳌﺮﺿﻰ اﻹﻧﺎث وﻣﻘﺎرﻧﺘﻬﺎ ﺑﻨﺘﺎﺋﺞ اﻟﺪراﺳﺎت
اﻟﻜﻬﺮوﻓﺴﻴﻮﻟﻮﺟﻴﺔ )دراﺳﺎت اﻟﺘﻮﺻﻴﻞ اﻟﻌﺼﱯ(.

اﻷﺳﺎﻟﻴﺐ :دراﺳﺔ أﺟﺮﻳﺖ ﰲ ﻣﺴﺘﺸﻔﻰ اﻷﻣﲑ ﻫﺎﺷﻢ ﺑﻦ اﳊﺴﲔ ﰲ اﻟﺰرﻗﺎء /اﻷردن ،ﰲ اﻟﻔﱰة ﻣﺎ ﺑﲔ ﻓﱪاﻳﺮ  2008وﻳﻮﻧﻴﻮ  .2008اﺷﺘﻤﻠﺖ
اﻟﺪراﺳﺔ ﻋﻠﻰ ﺳﺘﺔ وﻋﺸﺮﺑﻦ ﻣﺮﻳﻀﺔ ﻋﻠﻰ اﻟﺘﻮاﱄ ﻣﻦ اﻟﻠﻮاﺗﻰ اﻇﻬﺮن ﻧﺘﺎﺋﺞ اﳚﺎﺑﻴﺔ ﰱ ااﻟﻔﺤﻮﺻﺎت اﻟﻜﻬﺮوﻓﺴﻴﻮﻟﻮﺟﻴﺔ .وﰎ ﻋﻤﻞ اﺳﺘﺒﺎﻧﺔ ﺑﺸﺄن ﻋﻮاﻣﻞ
اﳋﻄﺮ اﳌﺨﺘﻠﻔﺔ ﲟﺎ ﰲ ذﻟﻚ اﻷ°ǂǰƬŭ¦®ƢȀƳȍ¦ÂǶǈŪ¦ƨǴƬǯǂǋƚǷÂ¾ƢǨǗȋ¦®ƾǟÂƢđƨǘƦƫǂŭ¦µ ¦ǂǷوﻟﻮﺣﻈﺖ أﻋﺮاض ﺗﻘﺪﱘ وﻧﺘﺎﺋﺞ
اﻻﺧﺘﺒﺎرﻳﻦ ﺗﻨﻞ وﻓﺎﻟﻦ .ﰎ ﻗﻴﺎس ﻗﻮة ﻗﺒﻀﺔ اﻟﻴﺪ ﺑﺎﺳﺘﺨﺪام )ﻧﻮع  (Smedlyدﻳﻨﺎﻣﻮﻣﱰ .وأﺧﲑا ﰎ ﻓﺤﺺ ﻧﺘﺎﺋﺞ دراﺳﺎت اﻟﺘﻮﺻﻴﻞ اﻟﻌﺼﺒﲕ
وﻣﻘﺎرﻧﺘﻬﺎ ﺑﻘﻮة ﻗﺒﻀﺔ اﻟﻴﺪ .وﻟﻘﺪ ﴰﻠﺖ اﻟﺪراﺳﺔ ﳎﻤﻮﻋﺔ ﻣﺮاﻗﺒﺔ ﻣﻄﺎﺑﻘﺔ ﻣﻦ اﻻﻧﺎث اﻻﺻﺤﺎء ﳌﻘﺎرﻧﺔ ﻗﻴﺎﺳﺎت ﻗﻮة ﻗﺒﻀﺔ اﻟﻴﺪ.
اﻟﻨﺘﺎﺋﺞ :ﻛﺎن ﻣﺘﻮﺳﻂ اﻟﻌﻤﺮ ﺑﲔ اﳌﺮﻳﻀﺎت ﰱ اﻟﻌﻴﻨﺔ ﻫﻮ  47.1ﺳﻨﺔ .وﻛﺎن ﻣﺘﻮﺳﻂ ﻣﺆﺷﺮ ﻛﺘﻠﺔ اﳉﺴﻢ  .30وﻛﺎن ﻣﺘﻮﺳﻂ ﻋﺪد اﻷﻃﻔﺎل 4.8
ﻃﻔﻞ .ﻛﺎن اﳋﺪر ﰲ ﲨﻴﻊ أﺻﺎﺑﻊ اﻟﻴﺪﻳﻦ ﻫﻮ اﻟﻌﺮض اﻷﻛﺜﺮ ﺷﻴﻮﻋﺎً .وﺟﺎءت دراﺳﺎت اﻟﺘﻮﺻﻴﻞ اﻟﻌﺼﱯ ﰱ اﳌﺴﺘﻮى اﳊﺎد ﰲ  15ﺣﺎﻟﺔ 57.7
 ، ٪اﳌﺴﺘﻮى اﳌﺘﻮﺳﻂ ﰲ  10ﺣﺎﻻت  ،٪ 38.9واﳋﻔﻴﻒ ﰲ ﺣﺎﻟﺔ واﺣﺪة ﻓﻘﻂ .٪ 3.8ﻛﺎن ﻣﺘﻮﺳﻂ ﻗﻮة ﻗﺒﻀﺔاﻟﻴﺪ  131ﻛﻠﻎ ﺑﲔ اﳌﺮﻳﻀﺎت
اﻟﻼﺗﻰ ﻳﻌﺎﻧﲔ ﻣﻦ ﻣﺘﻼزﻣﺔ اﻟﻨﻔﻖ اﻟﺮﺳﻐﻲ ﰲ ﺣﲔ أن ﻗﻮة ﻗﺒﻀﺔ اﻟﻴﺪ ﺑﲔ اﻻﺻﺤﺎء ﻛﺎﻧﺖ  21ﻛﻐﻢ .وﻛﺎﻧﺖ ﻗﻮة ﻗﺒﻀﺔ اﻟﻴﺪ اﻻﺿﻌﻒ ﺑﲔ
اﳊﺎﻻت اﻟﺸﺪﻳﺪة ﰱ دراﺳﺎت ﺗﻮﺻﻴﻞ اﻟﻌﺼﺐ.
اﻻﺳﺘﻨﺘﺎﺟﺎت :ﻳﺒﺪو ان ﺿﻌﻒ ﻗﻮة ﻗﺒﻀﺔ اﻟﻴﺪ ﻳﱰاﻓﻖ ﻣﻊ ﺷﺪة ﻣﺘﻼزﻣﺔ اﻟﻨﻔﻖ اﻟﺮﺳﻐﻲ .وﳓﻦ ﲝﺎﺟﺔ إﱃ وﺿﻊ ﻣﺒﺎدئ ﺗﻮﺟﻴﻬﻴﺔ ﻟﻠﻘﻴﻢ اﻟﻄﺒﻴﻌﻴﺔ ﰲ
ﺑﻼدﻧﺎ ﻟﻠﻤﺴﺎﻋﺪة ﰲ ﻋﻤﻠﻴﺔ اﻟﻔﺮز ﳌﺘﻼزﻣﺔ اﻟﻨﻔﻖ اﻟﺮﺳﻐﻲ.
اﻟﻜﻠﻤﺎت اﻟﺪاﻟﺔ :ﻣﺘﻼزﻣﺔ اﻟﻨﻔﻖ اﻟﺮﺳﻐﻲ ،ﻗﻮة ﻗﺒﻀﺔ اﻟﻴﺪ ،وﻣﺆﺷﺮ ﻛﺘﻠﺔ اﳉﺴﻢ ،ودراﺳﺎت اﻟﺘﻮﺻﻴﻞ اﻟﻌﺼﱯ.
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