
 

 

 

 

 

 

 

Improvement in Motor Function Measured by Grip Strength 
Following Chiropractic Adjustments to Reduce Vertebral 
Subluxation in 100 Subjects 
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Introduction 

 

Most people who visit a chiropractor complain of some form 

of discomfort, very commonly in the neck and lower back. 

Chiropractic adjustments have long been known to be a 

popular choice in helping to alleviate these discomforts. To 

date, numerous studies have suggested that other than 

symptomatic relief, chiropractic care can improve muscular 

strength. 

 

This paper was originally a case study of a 47-year-old female 

patient who was diagnosed with carpal tunnel syndrome by 

her specialist hand surgeon and was recommended to undergo 

a surgery. She had reported numbness and tingling in both 

thumbs and her second and third digits, and was medically 

diagnosed with moderately severe carpal tunnel syndrome in 

both hands via a motor conduction study (“MCS”). The 

electromyography (EMG) report showed absent median 

sensory potential from digit II bilaterally, prolonged median 

distal motor latency bilaterally and reduced compound muscle 

action potential over thenar muscles bilaterally.  

 

By the fourth session of her chiropractic care, she had reported 

that the numbness was “almost gone.” After undergoing 15 

sessions of chiropractic treatment, she reported that her hands 

were completely free from numbness and she had regained 

strength in her hands. She was offered by the author to 

undergo the MCS for a reassessment but declined as she felt 

that the test was painful and traumatizing. However, she 

agreed to have her grip strength measured using a hand 

dynamometer as an alternative. (See Appendix 1)  

 

On the 19th session, her grip strength was measured: Right 

hand measured 55.6lbs while her left hand measured 51.8lbs 

(both measured only post adjustment). Based on the “Physical 

Status According to the Test Result Given by the 

Dynamometer” (Appendix 2), her grip strength measured was 

considered normal for her age of 47 years old. (Note: Normal 

grip strength range for female in the age range of 45-49 years 

old is between 41.0 to 71.4lbs)  

 

Reportedly, she regained sensory and motor functions of her 

hands. Experimentally, her grip strength on her 20th visit was 

remeasured before and after the chiropractic adjustment was 

rendered. The following results in Table 1 were obtained:  
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Objective: To describe the improvement in motor function measured by grip 
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Table 1 

 

     Grip strength  Increase Status 

Hand 

before 

adjustment 

(lbs) 

post 

adjustment 

(lbs) 

 (%) 
 

(Appendix) 

Right 53.4 59.7 12 

Normal 

[41.0-

71.4lbs] 

Left 51.8 53.4 3 

Normal 

[41.0-

71.4lbs] 

 

Evidently, her right hand recorded a twelve percent increase, 

while her left hand recorded a three percent increase. The 

patient’s vertebral subluxation was analyzed and corrected 

using the Koren Specific Technique (“KST”) with the use of 

the AccuStim instrument. During the 15 visits, patient’s fifth 

cervical vertebra (C5) appeared to be most consistently 

subluxated.  

 

As the increase in hand grip strength for this case was 

encouraging, the author decided to collect more data to 

ascertain the effects of chiropractic adjustments on grip 

strength. As such, the hand grip strength test was further 

performed on another 99 patients. The study was approved by 

the Foundation for Vertebral Subluxation’s Independent 

Review Board. 

 

The results of the 100 patients are listed in Appendix 3. 

 

Strength 

 

There are numerous definitions of strength. Dorland’s Medical 

Dictionary1 defines strength as intensity or power and 

subclassifies muscular strength as the greatest force that can 

be put forth by a muscle. Gray’s Anatomy2 describes it as an 

expression of the skillful activation and co-ordination of these 

muscles as it is a measure of the forces that they contribute 

individually. Wilmore and Costill3 defines strength as the 

maximal force that a muscle or muscle group can generate. 

For the purpose of this paper, grip strength shall simply be 

referred as the maximum force that a hand can generate. 

 

Methods 

 

An electronic hand grip dynamometer (CAMRY EH101) 

(“EHGD”) (Appendix 2) was used to measure the hand grip 

strength of 100 patients. The testing range on a dual scale was 

(0-90) kg / (0-198) lb. Each patient was told to let their arm 

hang freely by their side after the EHGD was handed to them 

(See Appendix 3). Prior to that, the author explained to each 

patient the purpose of the test and each patient was shown how 

to use the EHGD. The patient was asked to squeeze the EHGD 

as hard as possible while keeping the elbow straight, their 

body still, and till their right hand trembled, indicating that 

they have used their maximum strength. The measurement 

was recorded and the procedure was repeated with the left 

hand. For consistency, there was only one dynamometer (the 

same dynamometer) used throughout the study, and the author 

was the only assessor of the grip strength. Measurements on 

both hands were taken before chiropractic adjustments were 

rendered on each patient. Immediately after the adjustment the  

 

 

 

 

 

measurement procedure was repeated and the patient was 

shown the pre and post measurement results. The chiropractic 

adjustments were rendered throughout the study using KST 

with the use of the AccuStim instrument. 

 

Koren Specific Technique 

 

KST was developed in 2003 by Tedd Koren, D.C. The 

procedure4 is made up of three steps: 

The first step, challenging, is part of the analysis procedure, 

which involves the analysis of the entire structural system: 

skull, spine, discs, hips, ribs, sternum, shoulders, arms, legs, 

hands and feet. 

The second step, checking, involves analyzing if the body part 

is in its proper position. KST uses the occipital drop, which is 

a binary neurological biofeedback device to locate vertebral 

subluxations. The base of the skull is used as a yes/no device 

and using a binary or yes/no system to assess if an area needs 

or does not need to be corrected or adjusted. This system is 

akin to muscle testing (applied kinesiology or AK) wherein a 

muscle will become weak when confronted with a negative 

impulse. 

The third step is correcting. When an adjustment is needed the 

area is corrected using the AccuStim adjusting instrument. 

AccuStim/ArthroStim 

 

The AccuStim, also commonly knowns as ArthroStim, is an 

FDA approved instrument developed by IMPAC technology 

in Oregon, and has more than 22 years of history.5  The 

instrument produces a “vibracussion” rhythm of 12-14 min-

toggle recoils per second. It is held in the secondary hand and 

the vibracussion influence sustains and substantiates the input 

delivered by the practitioner’s primary (free) hand.5 By 

rendering fast, accurate, low force and controlled adjustments, 

it is able to introduce energy/force/information to the body to 

realign segments and remove nerve pressure. 

 

Results 

 

The grip strengths of 100 patients were collected in this study 

and listed in Appendix 1. A summary of the change in hand 

grip strength for the patients immediately after the chiropractic 

adjustment is shown in Table 2 below. 

 

Table 2 

 

 

Percentage of 

increase 

Percentage of patients 

registering grip strength 

increase 

0-5% 5 

6-10% 19 

11-15% 31 

16-20% 15 

21-25% 13 

26-30% 3 

31-40% 7 

>40% 7 
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The results obtained showed that 95% of the patients 

registered more than 5% increase in grip strength immediately 

after chiropractic adjustments using the KST. A majority 

(31%) of the patients showed between 11-15% increase in grip 

strength. It is to be noted that there was one patient in the 

>40% increase group whose grip strength increased by 85%. 

There were two patients who showed a -1% change post 

adjustment. It is possible that this arose from the way the 

participant held the dynamometer. 

 

Less than 5% showed negligible improvement (less than 5% 

increase in grip strength). None of the patients showed a 

deterioration of grip strength post adjustment. 

 

A Paired Sample T- Test showed the results to be statistically 

significant. See Table 3 and 4. 

 

Table 3 

 

 
 

Discussion  

 

Chiropractic has been considered to be an effective and safe 

therapy for musculoskeletal disorders with significant results 

in both short and long term.6-10  It is comparatively safe when 

performed on patients without contraindications.11-16 

 

Numerous studies have shown that chiropractic can result in 

positive neuromuscular changes. For example, Colloca et al17 

demonstrated that manipulation can generate neuromuscular 

reflex responses in surface electromyography in patients with 

lower back pain, while Hillerman et al18 observed quadriceps’ 

strength increase after manipulation of the sacroiliac joint. 

Dishman et al19 demonstrated that temporary excitatory 

inhibition of motor neurons in the neck and lower back 

resulted from manipulation. 

 

To date, there are at least 13 studies20-32 examining the 

influence of chiropractic adjustments on strength/tension. Of 

these, four of them were on grip strength.  

 

Zasadny et al22 found that there was a significant increase in 

strength of the first dorsal interosseus following cervical 

manipulation. Howitt-Wilson found that 21 patients had 

significant contralateral grip strength increase following a 

thumb move at T1. Unger26 found significant strength increase 

in 15 of 16 muscles following Category II blocking (Sacral  

 

 

 

 

 

Table 4 

 

 
Occipital Technique). Marcelo et al31 concluded that grip 

strength of national level judo athletes receiving chiropractic 

SMT improved. 

 

This paper looks at grip strength changes of 100 patients 

following chiropractic adjustments using KST. Throughout the 

study, no manual or rotary manipulation were administered. 

Instead, the adjustments were administered using the 

AccuStim instrument. Hence, the term “adjustments” were 

used instead of “manipulations”. The AccuStim was 

appropriate because of its high velocity and low force. 

Research by Herzog et al33 showed that reflex 

electromyographical activation observed after manipulation 

only occurred after high-velocity, low amplitude 

manipulations, and the audible release does not (by itself) 

evoke muscle activation or a joint proprioceptive reflex 

response. 

 

Vertebral subluxations are known to cause kinesiopathology, 

or segmental spinal dysfunction, where hyper or hypo-

mobility can result in spinal units. This can cause spinal 

nerves passing through the intervertebral foramen to be 

compressed, thus leading to nerve compression. Dr D.D. 

Palmer called this the “foot-on-the-hose theory.” 34 

 

Evidently, muscular function impairment can be caused by  
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neurological interferences35-36 and nerve root compression is 

considered a type of neurological dysfunction. 

 

The effects of nerve root compression or the compression 

subluxation37 caused by vertebral subluxation can be 

extensive, as summarized in Dean’s paper.20 These include 

clinical effects38-42 such as loss of muscular function, 

disturbance of blood flow, tissue inflammation, neurological 

dysfunction and loss of nerve function. 

 

Normal muscular function can also be disrupted by spinal cord 

segmental neurology and inflammation of the related area, as 

it can cause and maintain a level of hyper-excitability in the 

spinal cord.43 

 

Colloca et al44 observed that impulsive SMTs in human 

subjects were found to stimulate spinal nerve root responses 

that were temporally related to the onset of vertebral motion. 

According to Taylor et al,45 spinal manipulation of 

dysfunctional neck joints can alter cortical motor control of 

two upper limb muscles in a muscle-specific manner and may 

also alter sensorimotor integration. Haavik et al32 

demonstrated that spinal function and/or movement has a 

significant impact on central cortical processing that improves 

the accuracy of the brain’s awareness of limb position and 

alters the way it controls upper and lower limb movement 

patterns. Increases in strength following spinal manipulation 

were due to descending cortical drive. 

 

Conclusion 

 

From the results of this study, cervical segment C5 was 

consistently found to be subluxated in all 100 patients and was 

adjusted using KST.  

 

A person’s grip strength is primarily affected by the 

musculocutaneous nerve (cervical roots C5, C6 and C7), 

which innervates biceps muscles; median nerve (cervical roots 

C5, C6 and C7), which innervates forearm anterior muscles 

and short thumb muscles; and ulnar nerve (C8 and T1), which 

supplies ulnar carpal flexor, the ulnar half of the deep finger 

flexors, thumb adductor, and the deep part of its short flexor.46  

 

One can infer from the 47-year-old female’s resolution of the 

numbness in her hands that the chiropractic adjustments 

rendered at the cervical spine, particularly at C5, corrected the 

vertebral subluxation that may be responsible for her 

numbness. Prior to her adjustments, the MCS showed “absent 

median sensory potential from digit II bilaterally, prolonged 

median distal motor latency bilaterally and reduced compound 

muscle action potential over thenar muscles bilaterally.” The 

subluxation detected in the patient was consistent with the 

innervation of C5 nerve root to the digits and thenar muscles. 

Logically, when the subluxation is removed, the sensory and 

motor deficit is reduced. Hence, resolution of the numbness in 

her hands. 

 

This study suggests that the chiropractic adjustments using 

KST at the mid cervical spine (particularly C5) can result in 

increased grip strength. The correction of the vertebral 

subluxation can stimulate the corresponding spinal nerve roots 

responsible for grip strength. Cortical changes are likely to 

have resulted in the increases in the grip strength following the  

 

 

 

 

 

KST adjustments. The data also suggests that chiropractic 

adjustments using the KST and AccuStim do not cause any 

adverse effects on grip strength. It appears that gender does 

not influence the grip strength increase. 

 

Extrapolation of such improvements in nerve functions in our 

body as a result of removal of vertebral subluxation can lead 

to improved motor function, better body function and healthier 

well-being. 

 

Future Studies 

 

A larger sample size could be obtained to further demonstrate 

that chiropractic adjustments in lower cervical spine can 

improve grip strength. A more established dynamometer such 

as Jamar Analogue Hand Dynamometer could be used in 

future studies, along with measuring the arms in different 

positions. The standardized positioning, instruction and 

calculation adopted by the American Society for Surgery of 

the Hand and the American Society of Hand Therapists47 can 

be considered. 
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Appendix 2 

 
Source: CAMRY Electronic Hand Dynamometer Instruction 

Manual 
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Appendix 3: Results of grip strength of 100 patients pre and post chiropractic adjustment 

 

   

 

Dynamometer reading (lbs) 

 

  

 

 

Before After 

% 

increase Before After 

% 

increase Cervical/Thoracic 

No Sex Age R R   L L   segments adjusted 

1 F 19 101.4 104.3 3% 93.0 94.6 2% C1R, C5R, T5inf 

2 F 29 48.7 51.4 5% 47.2 48.3 2% C1R, C5R 

3 M 39 64.4 67.9 5% 55.6 57.8 4% C1R, C5post, T5 post 

4 F 46 69.2 71.7 4% 65.3 65.3 0% C1R, C5R, C5 post 

5 F 50 54.2 54.2 0% 45.9 47.0 2% C1R, C5 post 

6 F 21 74.1 80.7 9% 68.8 74.7 9% C1R, C5R, T3L 

7 F 27 53.8 54.9 2% 50.7 53.8 6% C1R, C5R, C5 post 

8 F 29 62.6 67.2 7% 71.9 72.8 1% C1L, C5L 

9 F 36 35.5 37.5 6% 37.0 39.7 7% C1R, C5R 

10 M 37 52.9 54.5 3% 50.9 54.0 6% C1R, C5R, C5 post 

11 M 37 56.7 59.1 4% 48.3 51.1 6% C1R, C5L, C5 post 

12 F 38 96.3 101.0 5% 97.2 104.3 7% C1R, C5post, C5R 

13 F 39 56.7 61.5 9% 46.1 47.6 3% C1R, C5R, C5 post 

14 M 41 48.3 52.9 10% 49.2 49.2 0% C1R, C5post, C7 post 

15 F 41 90.4 99.6 10% 81.8 80.7 -1% C1R, C5R, C5 post 

16 F 42 93.9 101.9 8% 77.6 85.3 10% C1R, C5L 

17 M 43 76.9 81.8 6% 70.3 76.3 8% C1R, C5R, C5 post 

18 F 44 49.2 53.8 9% 47.4 49.4 4% C1R, C5R, T3 inf, T7 inf 

19 F 46 43.2 47.6 10% 37.3 41.0 10% C1R, C5R, C5 post 

20 F 49 66.6 68.1 2% 60.0 63.3 6% C1R, C5 post 

21 F 49 56.7 61.7 9% 54.0 59.5 10% C1R,5R 

22 M 50 45.9 48.7 6% 39.7 42.1 6% C1R, C5R, C5 post 

23 F 52 53.6 55.8 4% 56.2 60.0 7% C1R, C5R, C5 post 

24 M 57 30.2 33.1 9% 32.2 35.3 10% C1R, C5R, C5 post 

25 F 15 65.7 71.9 9% 55.3 61.3 11% C1R, C5R, C5 post 

26 F 25 46.1 52.2 13% 58.4 64.8 11% C1R, C5R 

27 F 26 61.5 63.5 3% 44.8 49.6 11% C1R, C5R, C5 post 

28 F 29 80.7 91.3 13% 79.1 81.4 3% C1R, C5L, C5 post 

29 F 32 59.1 59.3 0% 44.3 49.2 11% C1R, C5R, C7R 

30 M 36 107.1 107.1 0% 74.7 85.3 14% C1R, C5L, C7L 

31 F 36 95.7 99.6 4% 74.5 86.0 15% C1L, C5L 

32 F 37 53.1 52.7 -1% 48.7 56.2 15% C1R, C5L, T4L 

33 F 38 37.3 38.4 3% 36.8 41.0 11% C1R, C5post 

34 F 38 26.5 30.2 14% 30.0 32.6 9% C1R, C5R, C5 post 

35 F 39 62.2 64.2 3% 50.5 57.8 14% C1R, C5R, C5 post 

36 M 39 64.4 69.2 8% 60.2 68.3 14% C1R, C5R 
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37 M 39 40.8 46.7 15% 45.2 47.4 5% C1R, C5R, C5 post 

38 M 40 56.0 56.9 2% 57.3 64.4 12% C1R, c5R, T5 inf 

39 F 43 38.1 38.8 2% 43.2 48.9 13% C1R, C5 post 

40 F 43 32.0 33.1 3% 28.4 32.0 12% C1R, C5R, T5L 

41 F 44 82.5 92.8 13% 73.9 76.9 4% C1R, C5R, C5 post 

42 F 44 58.2 66.6 14% 63.5 65.7 3% C1R, C5R 

43 M 46 48.9 55.6 14% 48.5 55.6 15% C1R, C5 post, C5R, C2L 

44 F 47 53.4 59.7 12% 51.8 53.4 3% C1R, C5R, C5 post 

45 F 49 82.2 92.2 12% 59.7 63.3 6% C1L, C5L, C7L 

46 M 49 47.6 53.6 13% 45.2 45.4 0% C1R, C5L, C7R, T3L 

47 F 50 43.2 48.3 12% 47.4 48.1 1% C1R, C5R, C5 post 

48 M 50 50.0 56.0 12% 50.0 49.4 -1% C1R,5R 

49 F 55 42.1 41.7 -1% 42.3 48.5 15% C1R, C5R, T1 sup, T3 inf 

50 M 56 49.8 54.5 9% 48.7 54.0 11% C1R, C5 post 

51 M 56 32.6 36.6 12% 35.5 36.2 2% C1R, C5post 

52 F 65 43.2 47.8 11% 37.9 37.9 0% C1R, C5post 

53 F 67 40.3 45.4 13% 37.7 41.2 9% C1R, C5R 

54 F 69 57.8 65.3 13% 75.4 81.8 8% C1R, C5R, C5 post 

55 F 71 38.6 43.0 11% 37.3 36.4 -2% C1L, C5L, C5 post 

56 M 32 54.7 55.3 1% 42.1 49.4 17% C1R, C5 post, T5R 

57 F 32 103.4 123.2 19% 102.5 102.5 0% C1R, C5R 

58 F 35 63.9 63.9 0% 59.3 69.4 17% C1R, C5R, C5 post 

59 F 39 38.4 44.3 16% 47.6 47.8 0% C1R, C5R, C5 post 

60 M 39 37.9 44.1 16% 34.6 41.7 20% C1R, C5R, C5 post 

61 F 40 50.7 58.9 16% 50.5 51.6 2% C1R, C5R, C5 post 

62 F 41 90.2 101.0 12% 75.2 90.4 20% C1R, C5L, C5 post 

63 F 45 54.5 63.7 17% 54.5 58.2 7% C1R, C5L, T5 inf 

64 M 46 58.4 61.3 5% 54.0 63.1 17% C1R, C5L, C5 post 

65 F 47 77.4 82.9 7% 62.2 72.3 16% C1R, C5R, C7L, C5 post 

66 F 51 41.4 44.8 8% 43.2 50.3 16% C1R, C5R, C5 post 

67 M 56 38.4 40.3 5% 29.8 34.8 17% C1R, C5R, C5 post 

68 F 71 38.1 42.5 12% 37.9 45.6 20% C1R, C2 post, C5R, T5 inf 

69 F 13 37.3 38.1 2% 26.0 32.2 24% C1R, C5R 

70 F 28 65.0 72.5 12% 62.2 73.9 19% C1R, C5R, C5 post 

71 F 29 63.7 77.2 21% 66.8 72.1 8% C1R, C5R, C5 post 

72 M 33 41.2 40.6 -2% 38.4 47.6 24% C1R, C5R, T3 inf 

73 F 33 91.9 111.1 21% 95.9 114.6 20% C1R, C5R, C5 post, T5inf 

74 M 34 87.5 93.7 7% 72.3 88.8 23% C1R, C5, C5R, T3L 

75 M 34 76.5 93.5 22% 84.7 91.9 9% C1R, C5R 
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76 M 36 47.4 58.6 24% 55.3 60.2 9% C1R, C5L, C5 post 

77 F 37 67.9 84.2 24% 68.8 73.6 7% C1R, C5post 

78 M 43 59.7 59.7 0% 51.1 63.1 23% C1R, C5R, C5 post, T5inf 

79 F 45 77.6 96.1 24% 68.3 77.8 14% C1R, C5R 

80 M 47 33.7 42.1 25% 37.3 40.3 8% C1R, C5R 

81 M 55 43.0 47.2 10% 37.0 46.1 24% C1R, C5R 

82 F 57 37.3 46.5 25% 42.3 50.0 18% C1R, C5R, C5 post 

83 F 66 34.2 41.7 22% 40.6 41.7 3% C1L, C5L, C5 post 

84 M 41 62.2 79.8 28% 61.1 67.5 10% C1R, C2 post, C5R, C6L 

85 F 41 41.4 53.6 29% 31.3 40.1 28% C1R, C5R 

86 F 44 31.7 39.7 25% 29.1 37.9 30% C1R, C5L, T3L 

87 F 30 38.8 43.9 13% 38.1 50.3 32% C1R, C5R, C5 post 

88 F 36 56.2 75.2 34% 62.6 67.5 8% C1R, C5post 

89 F 38 30.4 40.3 33% 30.0 33.7 13% C1L, C5L 

90 M 42 41.2 49.8 21% 37.5 49.6 32% C1R, C5post 

91 M 46 44.3 60.0 35% 46.3 61.9 34% C1R, C5R, C5 post 

92 M 46 37.3 50.9 37% 52.0 54.5 5% C1R, C5R, C7L 

93 F 49 60.8 81.1 33% 64.6 68.8 6% C1R, C5R, C5 post 

94 F 33 47.8 68.8 44% 45.6 55.6 22% C1R, C5R, C5 post 

95 M 36 34.0 49.2 45% 35.5 46.1 30% C1R, C5R, T5R 

96 F 37 36.4 53.1 46% 49.8 50.3 1% C1R, C5R 

97 F 38 25.6 47.4 85% 30.2 38.4 27% C1R, C5R 

98 F 39 60.2 78.7 31% 57.5 84.4 47% C1R, C5R 

99 F 49 39.7 41.4 4% 31.1 47.6 53% C1R, C5L 

100 F 57 36.4 55.1 52% 43.2 49.2 14% C1R, C5R, T5R 
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