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Abstract Objective To investigate the accuracy of the applied kinesiology muscle strength test
for sacroiliac dysfunction and compared it with four validated orthopedic tests.
Methods This is a cross-sectional accuracy survey developed at a private practice in the
city of Manaus, Brazil, during February 2017. The sample consisted of 20 individuals, with a
median age of 33.5 years. Four tests were applied: distraction, thigh thrust, compression
and sacral thrust, and the diagnosis was confirmedwhen three of these tests were positive.
Soon after, the applied kinesiology test was applied to the piriformis muscle.
Results The prevalence of sacroiliac joint dysfunction was of 45%; the thigh thrust
test had the highest specificity, and the sacral thrust test had the highest sensitivity.
The applied kinesiology test presented good results (sensitivity: 0.89; specificity: 0.82;
positive predictive value: 0.80; negative predictive value: 0.82; accuracy: 0.85; and
area under the receiver operating characteristic [ROC] curve: 0.85).
Conclusion The applied kinesiology muscle strength test, which has great clinical
feasibility, showed good accuracy in diagnosing sacroiliac joint dysfunction and greater
discriminatory power for the existing dysfunction in comparison to other tests.

Resumo Objetivo Investigar a acurácia do teste de força muscular da cinesiologia aplicada
para disfunção sacroilíaca, comparando-o com quatro testes ortopédicos validados.
Métodos Trata-se de uma pesquisa transversal de acurácia desenvolvida em uma
clínica particular da cidade de Manaus no mês de fevereiro de 2017. A amostra teve 20
indivíduos, commediana de idade 33,5 anos. Foram aplicados quatro testes: distração,
thigh thrust, compressão e thrust sacral, e o diagnóstico foi confirmado quando três
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Introduction

The lumbar spine is the target of constant pain, namely low
back pain; its prevalence ranges from 38.9% to 70% through-
out life,1,2 and it is considered a critical public health
problem.3 The sacroiliac joint is deemed the potential source
of low back or gluteal region pain in 10% to 27% of the
affected individuals.4–6 Sacroiliac joint dysfunction (SIJD)
results from a misalignment or abnormal movement of the
ilium and sacrum bones, causing pain in or around the joint.4

The gold standard diagnostic test for SIJD is joint blockade
through fluoroscopy-guided intra-articular anesthetic injec-
tion.However, this is an invasiveprocedure involvingexposure
to radiation; in addition, its performance is challenging.7

Compressive orthopedic tests, which cause pain, have good
validity in diagnosing SIJD,8–10 but require the application of
four tests and positive results in at least three of them.7,10–12

Applied kinesiology (AK) was developed in the 1960s by
George Goodheart, an American chiropractor. Goodheart as-
sociatedmuscle functionwith the craniosacral system, energy
meridians, hormonal, nutritional, and emotional factors, and
reflexology; as such, each muscle is related to a specific body
organ.13,14 This assessment system uses specific diagnostic
methods, including the manual muscle test, which evaluates
changes in neuromuscular response to determine how and
where the body is unbalanced so that it can be properly
corrected. This method uses stimuli, also called challenges,
to compare pretest and posttest muscle reactions; a challenge
is considered positivewhen amuscle reaction is changed.13,15

Assuch,whenanunbalancedarea is stimulated, anoverloaded
nervous system causes the previously normorreactive muscle
to become temporarily non-reactive.

The International College of Applied Kinesiology (ICAK) has
sought to test the effectiveness of its technique to facilitateboth
diagnosis and treatment13 for various disorders, including low
back pain. The few studies on AK often use chemical stimuli,
with some substance that is harmful to humans, and emotional
stimuli to seek proof of the method’s effectiveness.16–19 How-
ever, the literature lacks studies on the accuracyof themechan-
ical challenge, applying its concepts in patients with different
types of musculoskeletal conditions. As such, the present study
aimed to investigate theaccuracyof theAKmuscle strength test
for SIJD using a mechanical challenge and comparing it with
other validated orthopedic tests.

Methodology

Across-sectional, descriptive accuracy studywas conducted in
February 2017. The non-probabilistic convenience sample
consisted of 20 individuals. Individuals who visited the prac-
tice with suspected SIJD on theday of data collection were
included and signed an informed consent form. The exclusion
criteria were the presence of any kind of hip prostheses,
congenital malformation and cognitive deficits which pre-
vented the understanding of the test dynamics. The study
was approvedby theHumanResearchEthicsCommittee ofour
institution, under CAAE number 62554916.7.0000.5020 and
opinion number 1.901.399.

Thesubjectswereevaluatedby threedifferentprofessionals.
Thefirstevaluatorwasresponsibleforascertaining thepatient’s
medical history, and for recording personal data and informa-
tion about the sacroiliac joint pain. The second evaluator
applied the four orthopedic tests – distraction, thigh thrust,
compression and sacral thrust tests4,20–, which were chosen
because of theirhigh sensitivity and specificity.4,7,8,10,20–22 The
diagnosis of SIJD was established when at least three of these
four tests were positive.7,10–12

Shortly thereafter, the third evaluator, a physical therapist
trained in osteopathy and AK methods, applied the manual
AK strength test for SIJD using the mechanical challenge for
the piriformis muscle (a muscle originating from this joint
and chosen for the study). The initial position for muscle
testing puts themuscle to be tested in the greatest advantage,
with the synergists at a disadvantage,23,24 as described
subsequently. The test is performed as follows:24

Stage 1–Pretest muscle assessment:
– 1st step: with the patient in prone position, the evalu-

ator asks him/her toflexoneknee at 90° and to perform
a slight external hip rotation and abduction, around 5°
to 10°;

– 2nd step: the evaluator places the cephalic hand on the
lateral aspect of the knee to prevent hip abduction, and
the caudal hand on the most distal internal region of
the flexed leg to resist external hip rotation;

– 3rd step: the patient is asked to perform an external
thigh rotation and abduction against a manual resis-
tance placed by the evaluator that will prevent move-
ment resulting in an isometric contraction;

destes testes deram positivo. Logo após, foi aplicado o teste da cinesiologia aplicada
para o músculo piriforme.
Resultados A prevalência de disfunção da articulação sacroilíaca observada foi de
45%, tendo o teste thigh thrust alta especificidade, e o teste thrust sacral, alta
sensibilidade. O teste da cinesiologia aplicada obteve bons resultados (sensibilidade:
0,89; especificidade: 0,82; valor preditivo positivo: 0,80; valor preditivo negativo: 0,82;
acurácia: 0,85; área abaixo da curva de característica de operação do receptor: 0,85).
Conclusão O teste de força muscular da cinesiologia aplicada, de grande viabilidade
clínica, mostrou ter boa acurácia no diagnóstico da disfunção da articulação sacroilíaca, e
maior poder discriminatório da disfunção existente, em comparação aos demais testes.
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– 4th step: the evaluator will resist until he/she no longer
detects increased strength against his/her hand. At this
point, an additional, small force will be exerted by the
evaluator on a tangent to the arc created by the body
part to be tested, that is, in an attempt to internally
rotate the thigh;

– 5th step: the evaluator verifies the tested muscle
response, which can be pressure-resisting, normor-
reactive response, or a non-pressure-resisting
response.

Stage 2–Mechanical challenge:
– To test a possible dysfunction, the evaluator performs a

passive mobilization towards its correction, sustaining
it for a few seconds and then abruptly releasing it, thus
exacerbating a possible injury. In the present study,
one of the following situations was manually per-
formed to diagnose a possible dysfunction: anteroin-
ferior mobilization of the right base of the sacrum;
anterorinferior mobilization of the left base of the
sacrum; posterosuperior mobilization of the right
ilium; anteroinferior mobilization of the right ilium;
posterosuperior mobilization of the left ilium; ante-
rorinferior mobilization of the left ilium.

Stage 3–Posttest muscle assessment:
– After each challenge described in stage 2, the evaluator

will redo the steps in stage 1 and check if the challenge
was negative (that is, the muscle maintains the same
reaction observed in the first stage) or positive (that is,
the muscle reaction is different from the one observed
in the first stage).

Stage 4–Test conclusion:
– Conclusion 1: if the evaluator detects no difference in

the reactions before and after any of the stage-2
challenges, the test is considered negative for SIJD;

– Conclusion 2: if the evaluator detects a difference in the
reactions before and after anyof the stage-2 challenges,
the test is considered positive for SIJD; it is possible to
accurately identify the dysfunction resulting in pain
and to guide the treatment.

Data Analysis
The variables were descriptively studied according to their
nature and distribution. Using the Statistical Package for the
Social Sciences (SPSS, IBM Corp., Armonk, NY, US) software,
version 22.0, the receiver operating characteristic (ROC)
curve and the area under it were determined, as well as
prevalence, sensitivity, specificity, positive predictive value
(PPV), negative predictive value (NPV) and accuracy for each
test; SIJD was diagnosed when at least three of the four
applied tests were positive. A 95% confidence interval (CI)
was used.

Results

A total of 20 individualswere evaluated, with amedian age of
33.5 years (26.8–43.0 years); 14 (70%) patients were men.

The prevalence of SIJD was of 45% (n¼9), with 78% (7) of the
cases symptomatic and 22% (2) asymptomatic regarding pain
(►Table 1).

The thigh thrust test showed maximum specificity and
PPV (1.00), whereas the sacral thrust test showed the maxi-
mum sensitivity and NPV (1.00). As for accuracy, these same
tests presented higher values than the others, and the thigh
thrust was superior (►Table 2).

The AK muscle strength test had 0.89 of sensitivity and
0.82 of specificity, with a PPV of 0.80 and an NPV of 0.90
(►Table 2), and 85% of accuracy.

The ROC curve shown in ►Figure 1 demonstrated the
superiority of the thigh thrust test, followed by the sacral
thrust and the AK tests. These results are confirmed by the
area under the ROC curve (►Table 2), in which these tests
obtained values of 94%, 91% and 85% respectively. The
compression and distraction tests, along with pain symp-
tomatology, had lower accuracy (� 80%).

Discussion

The quality assessment of the AK muscle strength test to
diagnose SIJD through a mechanical challenge yielded good
results, with validity measures>80%, highlighting its sensi-
tivity and NPV.

The thigh thrust test had a high sensitivity value, of 89%,
similar to the one found by Ramírez e Lemus,4 of 83.3%. Its
specificitywas of 100%, confirming a finding from the system-
atic review performed by Stuber,10 and consistent with the
results from Arnbak et al,25 of 85%. Laslett et al,8 studying 48
patients fromaradiologyoffice inNewOrleans,US, specialized
in back pain diagnosis, showed that the thigh thrust test,when
compared to the gold standard, had 88% of sensitivity and 92%
of NPV, values close to the ones observed by us.

The thrust sacral test had 63% of sensitivity, 75% of
specificity, 56% of PPV and 80% of VPN in the study by Laslett
et al.8 This test had expressive results in the present study,
reaching the highest scores for sensitivity and NPV (100% in
both), but also expressive results for specificity and PPV (82%
in both). Ramírez and Lemus4 obtained 100% sensitivity,

Table 1 Sample distribution according to gender, age and pain

Variable Total sample
(n¼ 20)

SIJDþ
(n¼9)

SIJD –
(n¼ 11)

Gender
(n)

Female 30% (n¼ 6) 50% (n¼ 3) 50% (n¼ 3)

Male 70% (n¼ 14) 42.9% (n¼6) 57.1% (n¼ 8)

Age�

(years)
33.5
(26.8–43.0)

36
(27.8–43.0)

33.5
(26.8–43.0)

Pain

Yes 55% (n¼ 11) 77.8% (n¼7) 36.4% (n¼ 4)

No 45% (n¼ 9) 22.2% (n¼2) 63.6% (n¼ 7)

Abbreviation: SIJD, sacroiliac joint dysfunction.
Note: �Result expressed in median and interquartile range (IQR) values.
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whereas the highest value obtained by Stuber10 was also for
this item.

The four tests performed in the present study were also
analyzed by Laslett et al,8 who compared them to the gold
standard and obtained 78% of specificity, 88% of sensitivity,
67% of PPV and 93% of NPV. In a concurrent validity, when
comparing these results with those obtained with AK in the
present study, absolute AK values are superior regarding
specificity (82%), sensitivity (89%) and PPV (80%).

A relevant factor regarding the difference between the AK
and both the gold standard and the compressive orthopedic
tests is that the latter tests eventually diagnose a dysfunction
due to a symptom, that is, pain. In addition, these tests do not
specify which dysfunction is present, but only confirm its
existence. The challenge-based AK test guides the therapist
toward treatment, since a positive result indicates a specific
dysfunction.15,24,25 In the sacroiliac joint, these possible
dysfunctions are described in the first step of stage 2 of
the technique.

The AK muscle strength test is based on the principle of
muscle response to a challenge. As such, if the muscle is able
to adapt to the examiner’s change in force, its neurological
electrical function is intact.26,27 Waxenegge et al28 showed
that the AK test was a useful tool in determining the
prognosis of a therapy based on a cholesterol-reducing
drug. In a review, Cuthbert and Goodheart29 concluded
that the AK test proved to be a clinically useful tool for
diagnosing neuromusculoskeletal dysfunction.

The present study has some limitations, especially its
small sample size. The small sample size might increase
confidence intervals and reduce the precision in determining
the accuracy of different tests. However, this is thefirst study
investigating the accuracy of the AK muscle strength test for
SIJD with methodological rigor in detailing the test applica-
tion and blinding of the evaluators.

Conclusion

The AK muscle strength test has proven to be accurate in
diagnosing SIJD, with accuracy similar to that of other known
tests, such as the thigh thrust and sacral thrust test, and
superior to the compression and distraction tests. The low
cost and strong clinical feasibility of the AK test are notewor-
thy, along with its greater discriminatory power regarding
the screening of an existing dysfunction. Further AK accuracy
studies with larger samples of sacroiliac joints and compari-
son with a fluoroscopic joint blockade are recommended.
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