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ABSTRACT
Objective: The objective of this study was to observe changes in secretory immunoglobulin A (SIgA) after
chiropractic care using upper cervical adjusting techniques (UCATs) at the craniocervical junction (CCJ).
Methods: Forty-one participants were enrolled from 5 chiropractic offices in North America. Each participant
provided a saliva sample at an initial visit before care. A second saliva sample was collected after resting 30 minutes
after the first UCAT treatment. A third saliva sample was collected after 2 weeks.
Results: There was a significant increase in SIgA observed 30 minutes after the UCAT treatment compared to
baseline. After 2 weeks, SIgA levels decreased back to near original levels.
Conclusion: Our preliminary findings demonstrate an immediate, temporary increase in SIgA levels after a
UCAT treatment at the CCJ. (J Chiropr Med 2021;20;121-127)

Key Indexing Terms: Chiropractic; Immunoglobulin A, Secretory; Immunity, Mucosal
TAGGEDH1INTRODUCTION TAGGEDEND

Secretory immunoglobulin A (SIgA) is the most abun-
dant immunoglobulin in mucosal secretions.1 These secre-
tions play a critical role as a part of the immune system,
which provides a nonspecific, first-line defense against
numerous pathogens.1 SIgA limits the access of microor-
ganisms to mucosal surfaces in the intestines, respiratory
tract, and urogenital tract.1 It is also a marker for the sys-
temic immune system, as it is produced by B cells and then
released into mucosal cells for excretion.2 Measuring SIgA
ice, Rockford, Illinois.
l Chiropractors Association, Falls Church,

ice, Springfield, Illinois.
tice, Danville, Illinois.
ice, Alliston, Ontario, Canada.
ice, Clarkesville, Georgia.
oma.
tice, Clearwater, Florida.
author: Kelly A. Kimball.

lresearch@gmail.com).
ed September 8, 2020; in revised form October
d October 21, 2021.

tional University of Health Sciences. This is an
e under the CC BY-NC-ND license
mmons.org/licenses/by-nc-nd/4.0/)
/10.1016/j.jcm.2021.10.003
levels can be an informative indicator of the systemic
immune system. SIgA fluctuates with circadian rhythms,3,4

so collecting samples at a consistent time of day is impera-
tive for making accurate comparisons.

The nervous system is known to regulate the immune
system, both directly and hormonally.5 Both sympathetic
and parasympathetic control have been shown to modulate
intestinal SIgA6 as well as salivary SIgA,7,8 and manual
therapy has also been shown to affect SIgA levels.9 There
is a small body of evidence suggesting a relationship
between spinal manipulation and the nervous system.10-13

Some theories of how upper cervical adjusting techniques
(UCATs) may influence the nervous system have been pro-
posed.14 It is hypothesized that spinal manipulation may
trigger the neuroimmunoendocrine system,15 although
mechanisms are still being explored.

Therefore, the primary purpose of this study was to
observe the influence of the UCAT treatment on SIgA. We
hypothesized that there would be a significant increase in
SIgA at either or both time points after the UCAT treat-
ment. We also investigated 2 additional biomarkers as
secondary outcomes: C-reactive protein (CRP), which has
been shown to rise in the acute phase of inflammation as
well as in long-term inflammatory processes,16 and salivary
a-amylase, which has been proposed as a biomarker for
activation of the sympathetic nervous system.17 Another
secondary outcome was to investigate how responses to the
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12-Item Short Form Health Survey version 2 (SF-12v2)
might change from baseline to 2 weeks after treatment.
TAGGEDH1METHODSTAGGEDEND

Upper cervical adjusting techniques (UCATs) are
forms of chiropractic manipulation or spinal manipulative
therapy that focus on reducing measurable misalignments
or dysfunctions at the craniocervical junction (CCJ).14

We conducted a prospective, multicenter, 2-week pilot
study at 5 upper cervical chiropractic practices across
North America, each practicing a different UCAT: Atlas
Orthogonal, Blair, Knee Chest (Kale/KCUCS), National
Upper Cervical Chiropractic Association, and Orthospi-
nology. These techniques were chosen because they were
the only UCATs at the time of the study that had both an
organization overseeing a certification program in the
technique and a doctor of chiropractic in clinical practice
with a diplomate or fellowship in chiropractic craniocer-
vical junction procedures (DCCJP, FCCJP) through the
International Chiropractors Association’s Council on
Upper Cervical Care.

Together, the 5 UCATs represent the majority of chiro-
practors practicing upper cervical chiropractic. Each of the
5 UCATs is represented in the International Chiropractors
Association’s Council on Upper Cervical Chiropractic
Care; uses objective radiographic analysis with a protocol
developed and standardized by the respective certifying
organization; includes a systematic protocol to determine
when and when not to adjust a patient14; and has demon-
strated the potential for beneficial outcomes over a short
period of time.18

Five volunteers were recruited from qualified diplo-
mates and fellows. The Sherman College of Chiropractic
Institutional Review Board approved the research methods
before participant recruitment and data collection. All par-
ticipants provided consent.
Eligibility criteria
To meet the inclusion criteria, each participant needed to

be between 21 and 65 years of age, be a new patient, have
clinical findings indicating UCAT treatment, be willing to
forego exercise 24 hours before data collection, and be
willing to avoid caffeine and alcohol consumption 4 hours
before data collection. Potential participants were excluded
from the study if they had disease of the salivary glands,
had active oral lesions, used tobacco products (cigarette,
chewing tobacco, e-cigarettes), used antibiotics or probiot-
ics, had an autoimmune disease, had a respiratory illness
within the week before the initial visit, had dental care
pending or completed within the week before the initial
visit, were currently pregnant, had chiropractic
manipulative therapy within the week before the initial
visit, were unable to read or comprehend English, or had a
contraindication to UCAT treatments.
Recruitment
Participants were recruited from 5 chiropractic practi-

ces between January 1, 2019, and June 1, 2019. Each
new patient at the 5 clinics during this time frame under-
went a consultation, an examination, and imaging to
determine whether they were eligible to participate in the
study. Patients who met the inclusion criteria were
invited to participate, and those who consented were
enrolled. Patients who met the exclusion criteria were not
invited to participate. Each of the 5 locations was permit-
ted to enroll up to 10 participants within the recruitment
time frame. After June 1, 2019, no additional participants
were enrolled.
Study design
Each participant signed an informed consent document

before data collection. At the first visit, they completed a
demographic survey and the SF-12v2. The administration
of the SF-12v2 followed all guidelines outlined in the
user’s manual.19 Salivary samples were collected immedi-
ately before the first treatment, after the first UCAT treat-
ment at the CCJ after a 30-minute rest, and at the end of the
2-week period. The UCAT performed was Atlas Orthog-
onal, Blair, Knee Chest, National Upper Cervical Chiro-
practic Association (NUCCA), or Orthospinology,
depending on which doctor the participant saw, because
each doctor in the study practiced a different UCAT.
Each UCAT has its own standardized protocol,14 which
was strictly followed by each doctor. SIgA levels dem-
onstrate circadian variation,3,4 so each follow-up sample
was collected within a 2-hour range centered on the time
of the initial sample. For example, if the participant’s ini-
tial sample was collected at 10 AM, each follow-up sam-
ple was collected within 1 hour before or after 10 AM.
There were 5 visits for each participant within a 2-week
period, including the initial visit. At each visit, the inves-
tigator examined the participant to ascertain whether or
not an additional treatment was required, following the
protocols designated by the respective UCAT. Each par-
ticipant completed the SF-12v2 again at the end of the 2-
week period.

All clinical data collected related to this project were
stored on paper documents. These documents included the
informed consent, inclusion/exclusion checklist, SF-12v2,
and daily-visit checklists, which indicated the procedures
performed at each visit. These were stored in a secure file
until the completion of the project, at which time they were
copied and sent to the statistician for processing. Each
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document was identifiable only by the same alphanumeric
identifier that was associated with that participant’s saliva
sample, so that the statistician was blinded to the identity
of any participant.
Salivary-sample processing
Saliva was collected according to Salimetrics’ lab

instructions and marked with an alphanumeric designation
indicating the participant and the number of the sample.
The specimen was immediately stored in the office refriger-
ator and then deep-frozen to 0°F. At the completion of sam-
ple collection for the office, all samples were shipped in dry
ice to the lab. Samples were assayed at the Salimetrics Sali-
vaLab (Carlsbad, California) using the Salimetrics Salivary
Secretory IgA ELISA Kit (catalog number 1-1602), with-
out modifications to the manufacturer’s protocol. Salimet-
rics has demonstrated no significant difference between its
protocol and a commercially available SIgA enzyme-linked
immunosorbent assay for determining SIgA levels.20
Statistical analysis
The software used for statistical analysis was IBM SPSS

Statistics 26. Mean levels of SIgA, CRP, and a-amylase
were compared at baseline, 30 minutes after the first treat-
ment, and after 2 weeks using a repeated-measures analysis
of variance with a = 0.05. Data were transformed before
analysis so that normality and variance assumptions were
met. We used the Shapiro-Wilk test for normality. Pairwise
comparisons were accomplished using a Bonferroni correc-
tion.

The SF-12v2 was scored following all guidelines
detailed in the user’s manual.19 Participant responses were
entered manually into Excel and scored using the computer
program PRO CoRE version 1.4.21 The program scores
each survey compared to a standardized baseline based on
US adults, which is set to 50. Scores range from 0 to 100,
with 100 indicating better health status. The SF-12v2 meas-
ures health status in both physical health and mental health,
reporting a physical component score (PCS) and a mental
component score (MCS). A Wilcoxon signed-rank test was
performed to evaluate whether the PCS and MCS were sig-
nificantly different at the 2-week time point compared to
their respective baselines.
TAGGEDH1RESULTS TAGGEDEND

A total of 358 new patients were considered for partici-
pation in this study. Of those, 116 met the inclusion and
not the exclusion criteria, and 44 of these consented to par-
ticipate. Three participants were lost to follow-up after the
initial visit, giving a total of 41 participants who were
included in the data analysis.
Demographic information
The demographic information about the study partici-

pants is summarized in Table 1. Our study participants
were 56.1% women, and most respondents were white,
non-Hispanic, married, and employed. The age of partici-
pants ranged from 25 to 65 years, with a mean of 47.5 years
and a median of 49.5 years.
Secretory IgA
A repeated-measures analysis of variance demonstrated

a significant difference in mean SIgA among our 3 time
points, F2,78 = 9.63, P < .01. Post hoc analysis was accom-
plished using a Bonferroni correction. A significant
increase of 117.85 mg/mL, P < .01, was observed in mean
SIgA level from baseline (mean [M] = 311.05,
SD = 202.37) to posttreatment (M = 428.90, SD = 329.70),
as represented in Figure 1. There was also a significant
decrease in mean SIgA observed after 2 weeks
(M = 284.45, SD = 174.48) compared to the posttreatment
level, P < .01. There was no significant difference between
the mean SIgA level initially and after 2 weeks, P > .017.
C-reactive protein and a-amylase
No statistical difference was observed in mean CRP at

baseline, after treatment, or at 2 weeks, F2,64 = 0.973,
P = .384. There was also no observed difference in mean
a-amylase among the 3 time points, F1,37 = 1.294,
P = .263.
12-Item Short Form Health Survey Version 2
The mean PCS increased significantly from baseline

(M = 45.0, SD = 10.75) to 2 weeks (M = 48.3, SD = 9.15),
Z = 524.5, P = .025. The mean MCS also increased signifi-
cantly from baseline (M = 50.1, SD = 10.17) to 2 weeks
(M = 52.3, SD = 7.70), Z = 381.5, P = .028.
TAGGEDH1DISCUSSION TAGGEDEND

To our knowledge, this study is the first investigation to
measure SIgA after UCAT treatment. Although human
studies exploring SIgA levels have been completed in
cross-sectional samples,9,22-24 this study is among the first
to investigate SIgA samples longitudinally in human sub-
jects.

We measured an increase in mean SIgA 30 minutes after
the first treatment, compared to both the initial sample and
the sample taken after 2 weeks. However, there was no sig-
nificant change between the initial and final samples,
though the mean value after 2 weeks was lower than the
initial value. Our findings are similar to those observed in
individuals who received osteopathic manipulative therapy,



Table 1. Demographic Information for Study Participants
(n = 41)

Characteristic n %

Sex

Female 23 56.1

Male 18 43.9

Age, y

25-29 6 14.6

30-34 2 4.9

35-39 4 9.8

40-44 3 7.3

45-49 5 12.2

50-54 7 17.1

55-59 8 19.5

60-64 5 12.2

65-69 1 2.4

Race

American Indian or Alaska Native 0 0

Asian 1 2.4

Black or African American 1 2.4

Native Hawaiian or Other Pacific Islander 0 0

White or Caucasian 38 92.7

Multiple races 1 2.4

Ethnicity

Hispanic 1 2.4

Non-Hispanic 34 82.9

Unknown or not reported 6 14.6

Marital status

Single (never married) 10 24.4

Married 24 58.5

Divorced 5 12.2

Widowed 1 2.4

Living with significant other 1 2.4

(continued)

Table 1. (Continued)

Characteristic n %

Education

Some high school 0 0

High school diploma 10 24.4

Some college 5 12.2

College degree 12 29.3

Postgraduate degree 2 4.9

Trade school 5 12.2

Professional school 0 0

Not reported 7 17.1

Employment

Self-employed 7 17.1

Employed by other 28 68.3

Work in home 1 2.4

Unemployed 1 2.4

Student 0 0

Retired (not ill health) 2 4.9

Disabled/retired (ill health) 0 0

Not reported 2 4.9
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who also showed a significant increase in SIgA after treat-
ment.9 While our mean level of SIgA at baseline was nearly
3 times higher than in the osteopathic study—possibly due
to that study’s highly stressed participant population, who
might have lower SIgA levels as a result of stress—our
mean increase of 117.85 mg/mL (n = 40) was similar to
their observed 139-mg/L (n = 12) increase.9 The osteo-
pathic study also had a control group, which rested for 20
minutes instead of receiving osteopathic manipulative ther-
apy, that showed a modest 35-mg/L (n = 13) increase in
SIgA. We recommend using a similar control group in
future research on the relationship between SIgA and chiro-
practic treatments. Our findings also showed no significant
difference in the mean level of SIgA between men and
women at any of the time points, similar to other studies.25

As SIgA is thought to be a marker for the status of not
only the mucosal immune system26 but also systemic
immunity,2 an increase in SIgA may indicate activation of
the systemic immune system. Our findings suggest that



Fig. 1. Mean secretory immunoglobulin A before, 30 minutes after, and 2 weeks after an initial upper cervical adjusting technique
treatment at the craniocervical junction (n = 40).
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after a UCAT treatment at the CCJ, a systemic immune
response is activated for a short period.

Mechanisms to explain our findings are not entirely
clear. Chiropractic care may alleviate physiological stress
in the body as well as self-perceived emotional stress,27

which may contribute to these SIgA findings. Several stud-
ies have shown that SIgA is sensitive to physiological and
emotional stress. For example, perceived stress, loneliness,
and depressive symptoms have all been shown to decrease
various subclasses of SIgA in undergraduate students.23

Emergency department nurses have reported higher stress
levels and lower SIgA secretion than general ward
nurses.22 Additionally, abbreviated progressive muscle
relaxation has been shown to increase SIgA levels in under-
graduate students.24 The relationship between stress and
SIgA secretion has been replicated in animal studies, where
SIgA has been shown to decrease in both physiologically
and psychologically stressed rodents.6 Future research
could explore how loneliness, depressive symptoms, and
emotional stress may contribute to SIgA responses in chiro-
practic patients by using outcome measures such as the
Revised UCLA Loneliness Scale, the Beck Depression
Inventory, and the Perceived Stress Scale, as well as inves-
tigating how these outcome measures may change through-
out a course of chiropractic care.

SIgA may be sensitive to neurological changes. Animal
studies have shown that there is a link between the auto-
nomic nervous system and SIgA levels. For example, SIgA
has been shown to decrease when parasympathetic input is
removed from the submandibular gland in rats.28 It has also
been shown in animal models to increase when stimulated
by norepinephrine.3 While the relationship between the
immune system and the sympathetic nervous system has
been studied in depth,29 further research is necessary to bet-
ter understand the role the autonomic nervous system plays
in SIgA secretion specifically, as well as the neuroimmu-
noendocrine effect of UCAT treatments at the CCJ. Heart-
rate variability is a useful indicator of the autonomic ner-
vous system and has been shown to change as the result of
chiropractic spinal manipulation.10,12,30 Future research
could investigate how heart-rate variability and SIgA levels
change before and after chiropractic care.

Lee proposed a thalamic neuron theory31 that may be a
plausible explanation for our findings, which is that the
immune system is modulated by the central nervous sys-
tem. Lee proposed that the nervous system, immune sys-
tem, and endocrine system have an inseparable
relationship, and noted that boundaries between them are
“both anatomically and molecularly blurred.”31 He pro-
posed that the immune system could be considered a com-
ponent of the central nervous system. Further research is
necessary to explore the mechanisms behind our observa-
tions regarding SIgA secretion, as well as the relationship
between UCAT treatments and immune function.

We found improvement in both the PCS and MCS of the
SF-12v2 from baseline to 2 weeks. While the SF-12v2 is
more commonly used cross-sectionally in the chiropractic
literature, our study examined how it changed longitudi-
nally in participants under chiropractic care. We recom-
mend that future research continue to administer surveys
past 2 weeks to investigate how physical and mental health
scores may change over time, as measured by the SF-12v2.

Our findings did not show a significant change in
a-amylase during our 2-week study; however, we did
observe that it was decreased at 2 weeks compared to the
level observed after treatment. We recommend that future
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studies continue collecting samples past 2 weeks to see if
this trend develops. We also did not observe a significant
change in CRP throughout the study, because CRP levels
remained fairly consistent at the 3 time points.
Limitations
Our data demonstrated large standard deviations, which

may be the result of our small sample size. In the statistical
analysis of SIgA, 1 data point was removed as an outlier
for exhibiting very high SIgA in the posttreatment sample.
Removing this data point did not change the significance of
our findings, and it improved the variability of our data set.
Eight of the study participants had 1 or more missing CRP
data points because they had CRP samples above the upper
limit of 8000 pg/mL or because there was an insufficient
amount of sample to be processed, making them unable to
be analyzed by the Salimetrics SalivaLab. As a result, these
8 individuals were omitted from the analysis of variance
for CRP. There were also 3 study participants who did not
complete the SF-12v2 at the 2-week time point. These indi-
viduals were omitted from the statistical analysis of the SF-
12v2 health surveys.

The generalizability of our findings is limited by our
small sample size and short follow-up length of 2 weeks.
Because this is a small study, we recommend replicating it
on a larger scale, increasing both the number of participants
and the length of time following them, to explore how
SIgA, CRP, and a-amylase might change over a period of
time longer than 2 weeks. We also recommend collecting
saliva samples more frequently than 2 weeks apart, because
this could provide more information on how SIgA responds
after treatment.

The generalizability of our findings is also limited to
the 5 UCATs included, performed by chiropractors who
were upper cervical diplomates and fellows. For future
studies, we recommend using a larger and random sample
of upper cervical diplomates and fellows. Sources of error
were minimized by standardizing each patient visit,
because each doctor strictly adhered to the procedures out-
lined by their specific UCAT. Further research into the
neuroimmunoendocrine effects of chiropractic care is
encouraged to investigate the underlying mechanisms of
these findings.

And finally, although there was a statistically signifi-
cant increase in SIgA laboratory findings, we measured
the clinical effects of this increase using only the SF-
12v2. A more robust list of clinical outcomes should be
measured before clinical or treatment recommendations
can be made. This serves as a preliminary study for fur-
ther research into the relationship between UCAT treat-
ments and immune function. We recommend that future
studies test how the application of UCAT treatments
may influence a person’s immune system in both the
short and long term.
TAGGEDH1CONCLUSIONS TAGGEDEND

Our findings demonstrated an increase in SIgA levels
from baseline to 30 minutes after a UCAT treatment at the
CCJ. We also found that there was an increase in both the
PCS and MCS of the SF-12v2 from baseline to 2 weeks.
No significant change was observed in CRP or a-amylase
at any of the time points, although a-amylase demonstrated
a decreasing trend over the 2-week period.
Practical Applications
� Our study is the first to investigate the rela-
tionship between secretory immunoglobulin
A and upper cervical adjusting technique
treatments at the craniocervical junction.

� A temporary increase in secretory immuno-
globulin A was observed immediately after an
upper cervical adjusting technique treatment
at the craniocervical junction.

� Our study is among the first to explore secre-
tory immunoglobulin A samples longitudi-
nally in human subjects.
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