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Introduction: The concept of a systematic or predictive 
relationship between distant vertebral levels 
distinct from accumulative functional compensatory 
mechanisms, such as in scoliosis, has been perpetuated 
within chiropractic technique systems based on clinical 
observation and experience. This study seeks to 
investigate this relationship between the cervical and 
lumbar vertebrae. 
 Methods: Patients (experimental group n=26 and 
control group n=12) were selected from the patient 
base of one office, and were limited to patients that had 
sensitivity at specific cervical reflex points. Using a pre 
and post outcome measurement and sacro occipital 
technique R + C protocols, the related lumbar vertebra 
was adjusted in the direction indicated by the cervical 
vertebral sensitivity. 
 Results: Statistical analysis revealed there was a 
statistically significant difference between pre- and post-
VAS measurements and found that the notable difference 
in mean change in VAS scores were statistically 
significantly different between the experimental and 
control groups (p < .001). 
 Conclusion: The findings of this study suggest that 
further research into cervical and lumbar vertebra 
interrelationships, and the efficacy of orthopedic block 

Introduction : Le concept d’une relation systématique 
ou prédictive entre les niveaux distants vertébraux 
distincte des mécanismes compensatoires fonctionnels 
cumulatifs, comme en cas de scoliose, a été perpétué 
dans les systèmes de techniques chiropratiques fondés 
sur des observations cliniques et sur l’expérience. Cette 
étude cherche à examiner la relation entre les vertèbres 
cervicales et lombaires. 
 Méthodologie : Les patients (groupe expérimental 
n=26 et groupe de contrôle n=12) ont été choisis 
parmi la clientèle d’un bureau, et se limitaient à ceux 
qui avaient une sensibilité à certains points de réflexe 
cervical. À l’aide d’une mesure avant et après et des 
protocoles de technique sacro occipitale R + C, la 
vertèbre lombaire liée était ajustée dans la direction 
indiquée par la sensibilité vertébrale cervicale. 
 Résultats : Les analyses statistiques ont révélé 
une différence statistique importante entre les 
mesures avant et après VAS et ont indiqué que la 
différence de changement moyen des scores VAS 
étaient statistiquement très différente entre le groupe 
expérimental et le groupe de contrôle (p < 0,001). 
 Conclusion : Les trouvailles de cette étude laissent 
entendre que des recherches supplémentaires sur les 
relations entre les vertèbres lombaires et cervicales, 
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Introduction:
Since the early 20th century, some within the chiropractic 
profession have posited that there is a functional relation-
ship between the lumbar and cervical vertebrae and have 
incorporated this concept into methods of evaluation and 
treatment.1 This concept has empirically been accepted 
by many chiropractors for decades and was based on the 
work of Robert W. Lovett.2 Walther notes that, “The spine 
appears to function with a specific harmonious movement 
as an individual walks, runs, and otherwise performs 
daily activities… The vertebra working in conjunction 
with each other, such as the 1st lumbar and 5th cervical, are 
known as Lovett Brothers.”3

 As the name Sacro Occipital Technique (SOT) implies, 
DeJarnette a chiropractor and osteopath, found a similar 
relationship between the sacrum and occiput, as well as 
between the cervical and lumbar vertebrae.4 He described 
that a relationship exists between the atlas and the 5th lum-
bar vertebra, axis and the 4th lumbar vertebra and so forth, 
following that pattern all the way to the mid thoracic re-
gion. He called this relationship R + C (resistance and 
contraction) factors and found that each vertebrae within 
a pair affected one another (Figure 1).
 This concept of a systematic or predictive relation-
ship between distant vertebral levels distinct from ac-
cumulative, functional, compensatory or adaptive mech-
anisms, such as occur frequently in idiopathic scoliosis 
for example, has been perpetuated based on observation 
and clinical experience without published report of any 
systematic study. This pilot study seeks to investigate 
this relationship between the cervical and lumbar verte-
brae.

Methods

Patients
Patients were selected from the patient base of one office 
(Table 1) and were limited to those who had sensitivity at 
specific cervical reflex points.

treatment, may be warranted. Further studies are needed 
to confirm whether a causal relationship exists between 
lumbar manipulation and decreased cervical spine 
sensitivity. 
 
 
(JCCA 2015; 59(2):134-142) 
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ainsi que l’efficacité du traitement de bloc orthopédique, 
peuvent être justifiées. D’autres études sont nécessaires 
pour confirmer s’il existe une relation de cause à effet 
entre la manipulation lombaire et la baisse de sensibilité 
de la colonne cervicale. 
 
(JCCA 2015; 59(2):134-142) 
 
m o t s  c l é s  :  chiropratique, colonne, vertèbre 
cervicale, vertèbre lombaire, technique sacro occipitale, 
Lovett Brother, facteurs R+C

 
Figure 1. 

R+C Factors relate to how sensitivity at the cervical 
vertebrae may relate to position of lumbar vertebrae. 
A relationship is illustrated suggesting that sensitivity 

at the cervical transverse process relates to an anterior 
rotation relating to the ipsilateral lumbar vertebrae’s 

transverse process. Also sensitivity at the lateral cervical 
spinous process relates to an inferiority of the related 

ipsilateral lumbar veretebrae’s transverse process.
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Inclusion
To determine whether patients qualified for study inclu-
sion, patients were palpated for tenderness at the cervical 
reflex points which are located at the temporal bone styl-
oid processes (adjacent to C1), lateral spinous processes 
(C2-C7) and lateral tips of the transverse processes (C1-
C7). Palpation over these bony landmarks constitutes 
part of the normative examination for SOT practitioners. 
Sensitivity to palpation over these reflex points is thought 
to indicate the need for lumbar ipsilateral decompression 
or rotational adjustment.4 During the normative examina-
tion, patients were asked if they felt pain or tenderness in 
response to approximately 1-2 pounds of digital pressure 
(estimated subjectively without instrumentation).
 R + C palpation can be performed in the standing, sit-
ting, supine or prone position. These cervical reflex points 
were determined to be positively tender or painful when 
the patient reported that they felt significant discomfort 
upon palpation, and that this discomfort was localized to 
the point being contacted (over any of the above-men-
tioned landmarks).
 Excluded from this study were young children or any 
patients who had difficulty with communciation or under-
standing questions (due to cognitive issues or language 
barriers).

Comparison groups
A non-randomized allocation method was used to en-
roll participants into two groups: an experimental group, 
where an adjustment was delivered after initial palpation 
and a baseline measurement of pain intensity, and a con-
trol group in which patients were not treated but were 
simply rechecked for palpatory tenderness after a brief 
waiting period of 3-5 minutes. Sequential patients were 
first enrolled into the experimental group and then into 
the control group.

Study maneuvers

Diagnostic Procedure
R + C Factors are reflex indicators at the cervical verte-
brae used to identify vertebral rotation and lateral flexion 
inferiorities of the lumbar spine.4 Each lumbar vertebra is 
purported to have a corresponding “Lovett Brother” indi-
cator in the cervical spine. The cervical vertebral reflexes 
can be found in any posture, but will be most prominent 

when in the position that patients experience their greatest 
amount of low back discomfort.

Locations for orthopedic blocking and treatment
Sacro occipital technique (SOT) recommends the use of 
pelvic blocks and sustained pressure at the lumbar verte-
bra to allow the nervous system time to accommodate, the 
local connective tissue to remodel, and the lumbar ver-
tebrae to experience gentle rotation or lifting pressures.4 
The rationale for these procedures has been described in 
previous literature.5-8

 Generally the Lovett Brother relationships found be-
tween the cervical and lumbar vertebrae are as follows: 
cervical lateral transverse process sensitivity indicates 
ipsilateral lumbar transverse process anterior rotation; 
cervical lateral spinous process sensitivity relates to ipsi-
lateral lumbar transverse process inferiority; and, given 
the absence of a spinous process at C1, the temporal styl-
oid process is used to determine inferiority of the ipsilat-
eral L5 transverse process.9

Orthopedic Blocking: R + C Factors [See Figure 2]
• Treatment of vertebral inferiorities/compression
 One method to treat inferiorities can be accomplished 
by placing the pelvic blocks under the ASISs bilateral-
ly, with the blocks facing 45 degrees caudalward, with 
the patient lying prone. The angle of the blocks and their 
position tends to create a distractive affect on the lumbar 
and lumbosacral regions. The goal is to create a focused 
decompression at the level of lumbar vertebral segment 
malalignment, as directed by (i.e. related to) the corres-
ponding location cervical reflex point sensitivity.

• Treatment of vertebral rotations
 More typically, the related lumbar vertebra was ad-
justed opposite to the direction indicated by the cervic-
al vertebral sensitivity (according to R + C protocol).4 A 
method of treating lumbar rotations involves the use of 
a block on the side opposite to that of lumbar vertebral 
(spinous or transverse process) rotation, with the patient 
lying prone. The placement of the block is usually be-
tween the ASIS and greater trochanter so as not to create 
any pelvic rotation along a transverse axis. The placement 
of the block on the contralateral side tends to create pelvic 
rotation along the vertical axis. Furthermore, on the side 
of block placement the tone of the paravertebral muscles 
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will appear to increase. This increased muscular tone is 
theorized to help rotate the vertebra into its correct pos-
ition or possibly, by effecting the crossed extensor/flexor 
reflex, relaxing the muscles holding the lumbar vertebra 
in rotation.4

 Furthermore, with the block in position, the spinous, 
lamina or mamillary processes can be contacted to rotate 
the vertebra opposite to the direction indicated by the cer-
vical vertebra transverse process sensitivity. For example, 
with a right C2 transverse process sensitivity, the block 
would be placed under a prone patient on the left side be-
tween the ASIS and greater trochanter, and the right side 

of the L4 spinous process would be contacted, on the right 
side, with pressure directed from right to left.

Treating chiropractor
The treating chiropractor was in practice for over 30 
years, and has taught and utilized sacro-occipital tech-
nique methods for that period of time, and the patients in 
the study were all from his practice.

Outcome
A validated instrument, the Visual Analogue Scale (VAS) 
(Figure 2),10,11 was utilized to measure patient self-re-

 
Figure 2. 

Orthopedic Block Placement

Lumbar Vertebra Rotation: With lateral cervical transverse process sensitivity a pelvic block is placed with the patient 
prone under the contralateral pelvis (between ASIS and greater trochanter) and pressure is applied to the ipsilateral 
lumbar spinous process (e.g. right C2 transverse process sensitivity – pressure to L4 spinous process from right to left).

Lumbar Vertebra Inferiority: With lateral cervical spinous process sensitivity pelvic blocks are placed with the patient 
prone under the both ASIS (at a 45° angle inferiorward through the ASIS) and pressure is applied to the ipsilateral 
lumbar lamina/mammillary process (e.g. right C2 lateral spinous process sensitivity – pressure to L4 lamina/
mammillary process from inferior to superior), as if to decompress and lift the vertebra.
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ported pain or sensitivity levels. The VAS has been used 
in studies measuring quality of life,12 pain and trauma,13 
risk assessments regarding risk proneness,14 and in both 
young and old patient populations.15 In this study, the 
VAS was used to measure pain/sensitivity to palpation 
over cervical reflex points. Both pre- and post-treatment 
scales employed a 10 cm line, anchored by the terms, “no 
pain” at one extreme, and “unbearable” (pain) at the other 
extreme. The patients were asked to mark the line at a 
position that corresponded to their current level of pain. 
The distance between “no pain” and each patient’s current 
pain intensity marking was measured on a 1-to-100 mm 
scale.

Timing of measurements
Baseline VAS measurements were recorded at study 
entry prior to any lumbar manipulation (experimental) or 
waiting period (control). Post-intervention VAS measure-
ments were recorded immediately after manipulation (ex-
perimental) or a 3-to-5 minute waiting period (control). 
During the basline assessment, a note was made on each 
patient’s study form documenting the point of vertebral 
contact and sensitivity (VAS measurement). To improve 
the reliability of the reflex point assessments, patients was 
asked to help confirm (to the best of their abilities) that 
the points of contact were consistent between the baseline 
and post-intervention evaluations.
 The attempt to find a sham and provide a control for 
manual treatment is often fraught with difficulty.16 There-
fore, in lieu of using a direct sham intervention, patients in 
the control group were simply left untreated during a brief 
waiting period. However, all selection criteria, and manu-
al palpation and assessment maneuvers were standardized 
between the two groups. As with the experimental group, 
only patients who had a positive response to cervical re-
flex palpation were asked to be part of the control group. 
Between the two VAS administrations, patients histories, 
ranges of motion, and results of palpation to elicit sensi-
tivy, as well as other tests were performed. In the control 
group, lumbar manipulative therapy was eventually ad-
ministered as indicated by the normative examination, but 
only after a brief waiting period and repeated administra-
tion of the VAS.

Statistical Methods
Data were assessed for normality using Kolmog-

orov-Smirnov and Shapiro-Wilk tests. Results of these 
statistical tests were used to determine whether we could 
use parametric or nonparametric testing. To test for be-
tween group differences in the pre-test VAS scores an in-
dependent t-test analysis was used. Pre-test and post-test 
VAS scores were compared and tested using an independ-
ent t-test and confirmed using the Mann-Whitney statis-
tic. An analysis of covariance was performed to control 
for baseline differences in VAS scores between groups.

Ethics
All patients signed a consent form which explicitly in-
formed them that while participating in the study their 
normal care would not be affected apart from possibly 
taking a few minutes longer to complete their scheduled 
visit. Institutional review board approval for this study 
was received from Cleveland Chiropractic College.

Results:
Two children, ages 2 and 4 years old, were excluded. An-
other 4 patients were excluded because no sensitivity was 
noticed to palpation. This left 26 patients in the treatment 
group and 12 patients in the control group.
 A total of 38 patients were enrolled into this pilot study; 
26 into the experimental group and 12 into the control 
group (Table 1). Raw data from the VAS recordings were 
entered into SPSS, version 12.0 with 10% of observations 
being checked for accuracy. The data was checked for 
normality to determine whether parametric testing would 
be appropriate. Both the Kolmogorov-Smirnov and Shap-
iro-Wilk tests indicated that the data was normally dis-
tributed. We tested whether there was a statistically sig-
nificant difference between mean VAS at baseline (Table 
2). An independent t-test demonstrated that there was 
no statistically significant difference (p=.189) between 
groups. Although there was no statistically significant dif-
ference, there was an 8 point difference in the point esti-
mates between groups, which was potentially clinically 
significant. Consequently, we also performed an analysis 
of covariance (ANCOVA) to compare the post-interven-
tion means, while controlling for the difference in base-
line VAS scores between groups. Also, upon comparing 
the pre-to-post changes in VAS measurements between 
groups, we found a statistically as well as clinically, im-
portant difference between groups (Table 2). Specifically, 
the decrease in sensitivity to palpation, as measured by 
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the VAS, was significantly greater in the experimental 
group (p < .001). Non-parametric test (Mann-Whitney 
U) was also significant (p < 0.001), confirming statistical 
significance. After controlling for baseline differences in 
VAS between groups a statistically significant difference 
(p= 0.001) was found between pre and post VAS meas-
urement between the treatment and control groups using 
an ANCOVA test.

Discussion:
While the Lovett Brother concept has been accepted by 
some within the field of chiropractic, there is a clear lack 
of research evidence to support it’s clinical existence. 
Why or how could localized points on cervical vertebrae 
be related to positions of the lumbar vertebra?
 Some biologically plausible theories for the R + C 
Factors and it’s clinical treatment via blocking have been 
proposed.1 These theories vary from myofascial17-25 and 
myological26 interrelationships, referred pain patterns27-29, 
facilitating tonic neck reflexes involving intersegmental 
spinal pathways,30 as well as postural righting mechan-
isms involving the cervical spine as well as propriocep-
tive and plantar mechanoreceptors31. Optic feedback or 
gaze has been found to be associated with cervical32 and 
lumbar33 spine accommodation. Dental occlusion has also 
been found to affect gaze and body posture.34 However, in 
addition to gaze or optic feedback, there have also been 
some studies that have found vestibular, labyrinth and 
plantar mechanosensor relationships between posture and 
proprioceptive influences.35-38

 It is possible that the R + C reflex points constitute 
complex neurological and myological interrelationships 
that are related to multifactorial influences. Some clinical 
findings have suggested that while lumbar vertebral dys-
function could affect its cervical component, it is possible 
that cervical vertebral dysfunction could also affect its 
lumbar component.32

 Various studies have found a clinical relationship be-
tween the lumbosacral spine and cervicocranial regions. 
Chinappi and Getzoff found that integrated dental ortho-
pedic and craniochiropractic care ameliorated the lumbo-
sacral pain and improved head, jaw, neck and back func-
tion.39 Kessinger in another study noted a relationship 
between the effect of treatment to the cervical spine and 
improvement of lumbar spine ranges of motion.40 Giggey 
and Tepe in their study showed a statistically significant 
improvement in cervical isometric extensor strength fol-
low orthopedic lumbosacral block placement.41

 While some degree of biological plausiblity may be 
present to support a relationship between the lumbar and 
cervical regions, what is challenging to understand is how 
thumb pressure for minutes to a lumbar vertebra along 
with pelvic block placement, could have a relative change 
in cervical vertebral sensitivity within seconds. A study 
by Meier et al found that thumb pressure to the lumbar 

Table 1: 
Number and sex distribution per group

Experimental Group n Mean age
 Male 15 46
 Female 11 39
Control Group
 Male 4 45
 Female 9 47

 
 
 

Table 2: 
Mean change in pre and post VAS 

per Experimental and Control Groups

Mean 
Pre-test 

VAS 
Measurement

Mean 
Post-test 

VAS 
Measurement

Mean 
Change 

in 
VAS

Experimental 
Group (n=26) 40.7 (SD 21.1) 14.4 –26.4

Control Group 
(n=12) 32.5 (SD 15.7) 31.6 –0.9

t-test 
(unadjusted) p=.189 p<.001 p < .001*

ANCOVA 
(adjusted)

p=.001
ηp

2=.292**
 
*  From parametric as well as non-parametric t-test for independent 

samples
** ηp

2 = partial eta-squared
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spinous processes had relatively immediate responses in 
the cortex and cerebellum.42 Theoretically this change in 
cortical and cerebellar activity could simultaneously af-
fect cervical spine sensitization and accommodative func-
tion. Also Jonckheerea et al described an electrophysio-
logical phenomenon running up and down the spine that 
is elicited by pressure to the spine at specific points. They 
suggested that this electrophysiological phenomenon 
is associated with a standing spinal wave found in both 
normal and quadriplegic subjects. They suggest that “a 
standing spinal wave demonstrates that the neuronal cir-
cuitry is embedded in the spine”,43 which combined with 
the Meire et al’s findings, may help us better understand 
this complex lumbar and cervical vertebra relationship.
 Even though this study focused on the use of ortho-
pedic pelvic block placement and evaluating levels of 
pain sensation at related cervical veretbrae, other stud-
ies might also be performed utilizing other chiropractic 
treatment methods, such as diversified adjusting methods. 
Using the cervical vertebrae sensitivity as described in 
this study could function as a pre- and post-assessment 
tool to help guide the direction or vector for the diversi-
fied adjustment to the lumbar spine, as well as help deter-
mine if the adjustment was sufficient to help reduce the 
cervical veretebra sensitivity. There may be an advantage 
to using pelvic blocks and a sustained thumb or finger 
contact to the lumbar spine because the lumbar osseous 
landmark (spinous or transverse process) is maintained 
continuously, minimizing fascial glide off of the lumbar 
contact. Sometimes a change of sensitivity at the cervical 
spine may be affected by a change of vector at the lumbar 
vertebra contact, and this could be utilized as a pre-as-
sessment with either block or diversified techniques. Re-
ducing cervical vertebrae sensitivity by directing force to 
specific lumbar vertebra and in specific vectors may help 
localize the optimal vertebrae and direction of correction, 
regardless of the technique utilized. Also theoretically, by 
adjusting the lumbar spine using the cervical indicators as 
guides, this may help improve function and relieve pain 
in the cervical spine with patients in whom cervical spine 
adjusting is contraindicated.
 While this study appears to indicate that a relationship 
between pressure to the lumbar spine or its position may 
have an affect on related cervical spine sentitivity, what is 
important to determine is whether this has clinical signifi-
cance. Currently there is limited low level evidence that 

supports this clinical relationship. Therefore future stud-
ies investigating lumbar and cervical vertebral reflex rela-
tionships will need to determine whether this relationship 
is clinically meaningful, let alone causal in nature.1,5,8,9,44

Limitations:
There are a multitude of limitations to the internal valid-
ity, reliability and generalizabilty of the findings derived 
from this practice-based pilot study that has initially 
demonstrated some relationship between R + C analysis 
results and orthopedic block treatment. First, the doctor, 
who was an unblinded practitioner and assessor in this 
study, may have exhibited an unconscious bias in placing 
too much pressure initially and less pressure post treat-
ment. This would have to be amended in a future study 
by having an independent and blinded baseline assessor, 
as well as a blinded follow-up assessor to administer both 
the reflex point assessments, and the VAS measurements. 
Second, the control group procedure was not an appro-
priate ‘sham’ intervention and therefore did not replicate 
any of the potential contextual effects and/or other pla-
cebo effects that might have been associated with the ex-
perimental treatment. Third, a lack of randomization may 
have impacted the author’s ability to create similar groups 
with respect to other important confounding variables.
 For a larger definitive study, greater clarity will be 
needed regarding subject recruitment and appropriate in-
clusion and exclusion criteria. In addition to the afore-
mentioned sources of bias, a concealed randomization 
sequence will be needed to prevent any recruiting practi-
tioner(s) from selectively enrolling participants in a man-
ner that would favour the preponderance of prognostically 
better (i.e., prognostically more optimistic or responsive) 
participants within the experimental group. Furthermore, 
the use of a sham treatment protocol is recommended in 
order to simulate (and therefore control for the effects of) 
placebo or other contextual effects potentially associat-
ed with SOT therapy. Similarly, the recruitment of treat-
ment-naïve participants into both arms would be helpful to 
keeping participants blinded to their allocated treatment, 
while simultaneously minimizing bias due to the effects 
of differential treatment expectations, and/or differential 
treatment preferences between the experimental and con-
trol arms. Also at this time there are no cross-sectional 
research studies assessing the validity and/or reliability of 
this particular diagnostic technique.
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 Beyond the obvious limitations of a poorly controlled 
study such as this, many questions arise as to what else 
may potentially explain the observed association between 
lumbar manipulation and reduced sensitivity in the cer-
vical spine. More importantly, are non-validated clinic-
al procedures such as those used in the current study--
developed decades ago no less--clinically meaningful? 
Furthermore, are there other clinical indictors for mon-
itoring actual anatomical positions of the vertebra that can 
be measured through or corroborated by radiographs and 
MRI? While clinical anecdotal reports on SOT proced-
ures have suggested improved levels of patient reported 
pain, increased functionality, and reduction of disc herni-
ation, sufficient study into this method of diagnosis and 
treatment has not been adequately performed to allow for 
definitively strong conclusions to date. The findings of 
this pilot study suggest that further research into cervical 
and lumbar vertebral interrelationships, as well as ortho-
pedic block placement and treatment, may be warranted 
to determine the genuine reliability, validity, and efficacy 
of this particular system technique.

Conclusion:
This pilot study has attempted to investigate a relation-
ship between SOT’s R + C Factors method of diagnosis 
and lumbar spine dynamics. Following orthopedic block 
placement and pressure to the lumbar spine, the cervic-
al spine reflex areas were contacted to determine if there 
was a change to treatment. In most cases there was a 
lessening to pain upon palpation following treatment as 
compared to the control group with findings reaching sta-
tistical significance. However, this study was affected by 
several methodological limitations and important threats 
to validity. The results of this must be interepreted ex-
tremely cautiously, but represent a valuable beginning for 
future studies.
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