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Abstract

Objective: To quantify the quality of life (QoL) and visit-specific satisfaction of pregnant women.
Design: A prospective cohort within a practice-based research network (PBRN).
Setting/Locations: Individual chiropractic offices.
Subjects: Pregnant women (age ‡18 years) attending chiropractic care.
Intervention(s): Chiropractic care (i.e., The Webster Technique, spinal adjustments, and adjunctive therapies).
Main outcome measures: The RAND VSQ9 to measure visit-specific satisfaction and the Patient Reported

Outcomes Measurement Information System (PROMIS�)-29 to measure QoL.
Results: A convenience sample of 343 pregnant patients (average age = 30.96 years) comprised their study

population. They were highly educated with 75% attaining a 2-year associate’s degree or higher. The pregnant
patients presented for chiropractic care with a mean week of gestation of 25.67 weeks (median = 28 weeks;
range = 0–42 weeks) and parity (i.e., the number of live births) of 0.92 live births (median = 1; range = 0–6). From
baseline (i.e., at study entrance with minimum first visit) and comparative (i.e., following a course of chiropractic
care), the VSQ9 measurements revealed increasingly high satisfaction on the part of the subjects (i.e., the mean
difference of baseline minus comparative measures = -0.7322; p < 0.005). The median number of visits (i.e., visits
attended) at baseline and comparative measures was 1.00 (standard deviation [SD] = 22.69) and 3.30 (SD = 22.71),
respectively. Across outcomes, QoL improved from baseline to comparative measurement after holding constant
for visit number and time lapse, trimester of pregnancy, and care provider type. There was a reduction in mean T
scores associated with fatigue ( p < 0.05), pain interference ( p < 0.05), sleep disturbance ( p < 0.05), and an im-
provement in satisfaction with social roles ( p < 0.05). A significant decrease was also found with pain interference
( p < 0.05). No evidence was found that anxiety ( p = 0.1404) or depression ( p = 0.8785) changed.

Conclusion: A PBRN study was successfully implemented among chiropractors to find pregnant patients
highly satisfied and their QoL scores improving with care beyond chance.
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Introduction

According to the Centers for Disease Control and
Prevention, the general fertility rate for the United States

in 2013 was 62.5 births per 1000 women aged 15–44 years
based on 3,932,181 registered births.1 During pregnancy, the
expectant mother is faced with many physiologic and bio-
mechanical changes that affect her emotional, physical, and
mental well-being. Complementary and alternative medicine
(CAM) is popular for women of childbearing age with prior
use as the most significant independent associated factor for
CAM use during pregnancy.2,3 A review of the literature
on the use of CAM by pregnant women found varying esti-
mates from 1% to 87%.4 CAM use was to address a variety of
complaints such as pregnancy-related musculoskeletal (MSK)
pain, nausea and vomiting, problems with labor, postpartum
perineal discomfort, lactation disorders, as well as to fulfill
their spiritual and emotional needs.2,5–7

Of the various practitioner-based CAM therapies, chiro-
practic has been shown to be popular among women before,
during, and after their pregnancy.8 Chiropractic’s holistic and
vitalistic paradigm of care and its effectiveness in addressing
the myriad of MSK complaints during pregnancy9,10 make it
an attractive CAM option for pregnant women.11,12

As with all healthcare providers (i.e., conventional or
alternative), chiropractors must implement and demonstrate
effective healthcare interventions throughout a woman’s
pregnancy, as well as during the postpartum period. There is
anecdotal evidence indicating that pregnant women report
improved quality of life (QoL) after receiving chiropractic
care. Given societal problems related to overreliance on
drugs (e.g., opioids)13 and high rates of postpartum de-
pression and anxiety,14 there is a need to explore alternative
solutions to improving maternal QoL. Toward these efforts
and in the interest of evidence-informed practice, the au-
thors examined the QoL and visit-specific satisfaction of
pregnant women undergoing chiropractic care in a practice-
based research network (PBRN). In particular, the authors
aimed to: (1) better understand the population of pregnant
women seeking chiropractic care during pregnancy; and (2)
understand whether these women report less problems with
emotional disturbances (i.e., depression, anxiety), sleep
disturbance, fatigue, pain, and physical functioning before
after receiving chiropractic care.

Methods

This study was approved by the Institutional Review
Board of Life University (Marietta, GA). An e-mail invi-
tation was sent out to Doctors of Chiropractic (DC) previ-
ously or currently enrolled in a postgraduate course offered
by the International Chiropractic Pediatric Association
(ICPA)15 to participate in a PBRN study to characterize the
chiropractic care of pregnant patients utilizing the Webster
Technique.16 The technique involves a specific chiropractic
analysis and the application of a chiropractic adjustment to
the sacrum along with soft-tissue work. A sustained thumb
contact is then applied to a specific point on the patient’s
belly to release tension in the corresponding uterine liga-
ment. The goal with this approach is to reduce the conse-
quences of sacral subluxation (i.e., P-L sacrum or +yY; P-R
sacrum or -yY) to improve the functional integrity of the
pelvic bowl with a developing fetus.

As in previous studies implementing this PBRN,17–20

inclusion criteria for DC participation include: (1) the DC
must be in good standing with their licensing authority; (2)
completed the National Institute of Health online course
entitled, ‘‘Protecting Human Research Participants’’21; (3)
agreed to a number of terms for participation as an ICPA
PBRN participant—most notably that PBRN participation
must not be used for practice building or marketing; and (4)
the Webster Technique16 was implemented as part of the
care in the presenting pregnant patient. The participating
DCs were encouraged to invite their patients as respondents
for this study. Patient participation as responders in this
study included the following criteria: (1) the patient was at
least 18 years of age; (2) informed consent was agreed upon
for study participation; and (3) the responder was pregnant
during the course of the study.

Patient survey

In addition to acquiring sociodemographic information
(i.e., age, gender, and level of education) and clinical corre-
lates of the history and physical examination (i.e., primary
presenting complaints and previous care strategies) from the
subjects, the authors utilized as primary outcome measures
the RAND VSQ922 and the Patient Reported Measurement
Information System (i.e., PROMIS�-29 V1)23 questionnaires
to measure the subjects’ visit-specific satisfaction and QoL,
respectively. The RAND VSQ922 is a 9-item questionnaire
adapted by the American Medical Group24 from the Visit
Rating Questionnaire used in the RAND Medical Outcomes
Study.25 The PROMIS-29 is a 29-item profile instrument
consisting of a fixed collection of short forms to measure
emotional distress (i.e., anxiety and depression), fatigue, pain
interference and intensity (i.e., 0 = no pain; 10 = worst imag-
inable pain), physical functioning, sleep disturbance, and
satisfaction with participation in social roles. Patient re-
sponders were either existing patients (i.e., currently receiv-
ing care) or new patients (i.e., attended less than one to two
patient visits). Baseline (i.e., survey completed upon study
entrance) and comparative (i.e., survey completed following a
course of care) measures utilizing these two survey instru-
ments were implemented before and following a course of
chiropractic care. The survey instruments were pilot tested
with 10 respondents and implemented as a paper-and-pencil
questionnaire without difficulty.

Statistical analysis

The VSQ9 and PROMIS-29 data were entered into an
online data processing center created specifically for the
purpose of this study and exported to an Excel spreadsheet
(Microsoft Corporation, Portland, OR) for analysis. The so-
ciodemographic data were analyzed using descriptive statis-
tics. The VSQ9 questions were prefaced with ‘‘Thinking about
your visit with the physician/healthcare professional you saw,
how would you rate .’’ with responses utilizing a five-level
scale that were linearly transformed (i.e., poor = 0%; fair =
25%; good = 50%; very good = 75%; and excellent = 100%).
These were also analyzed with descriptive statistics. These
were provided as frequencies and percentages, means, and
standard deviations (SDs). Mean difference between baseline
and comparative measures of the VSQ9 was also analyzed
using the paired t test. The PROMIS-29 data were analyzed
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using the PROMIS Assessment CenterSM,26 a free online data
collection tool to securely capture participant data and provide
real-time scoring. For each PROMIS short form (i.e., anxiety,
physical functioning, and pain interference), a scoring table
was developed to associate the raw scores to a T score metric,
which was referenced to (and centered upon) the U.S. General
population27 with a mean of 50 and SD of 10. The greater the
T score, the greater the measured QoL domain.

Due to distributional differences across outcomes, two
different statistical models were applied to address the
question: Did self-reported QoL measures among pregnant
women improve in women under chiropractic care from
baseline to comparative? The authors tested seven different
domains of QoL: anxiety, depression, physical functioning,
sleep disturbance, satisfaction with participation in social
roles, pain interference, and fatigue. All data were nested
within individuals and chiropractic offices since QoL reports
at baseline and comparative were more similar within a
person than across people and more similar among patients
of the same office than different offices (i.e., more between
than within variation in the outcome). Thus, the authors took
this between-office variation into account using a random
effects framework. Results can be interpreted as the change
in QoL symptoms from baseline to follow-up independent
of the chiropractor.

Using the notation of Raudenbush and Bryk,28 the fol-
lowing equations were estimated.
Level 1: within subject

Ytij¼ p0ijþp1ij(Time)tijþ p2ij(Visit Lapse)tij

þ p3ij(Visit Number)tijþ p4ij(Nurse-Midwife)tij

þ p5ij(OB)tijþ p6ij(Other Provider)tij

þ p7ij(Trimester)tijþ etij

Level 2: between subject

p0j¼b00jþ r0ij,

p1j¼b10jþ r1ij,

p2j¼ b20j,

p3j¼ b30j,

p4j¼ b40j,

p5j¼ b50j,

p6j¼b60j

Level 3: between DC

b00j¼ c000þ u00j,

b10j¼ c100,

b20j¼ c200,

b30j¼ c300,

b40j¼ c400,

b50j¼ c500,

b60j¼ c600,

b70j¼ c700,

where the parameter of interest is p1, representing the
change in the outcome from baseline to comparison. Visit
lapse (i.e., defined as the number of visits between baseline
and comparative QoL ratings), visit number (i.e., defined as
the number of chiropractic visits the patient received before
baseline), trimester of pregnancy, and provider type (i.e.,
with midwife as the reference group, compared to nurse-
midwife, OB/GYN, and other provider) were added in as
covariates. All covariates were grand mean centered.

Three QoL domains (i.e., anxiety, depression, and physical
functioning) were highly skewed leading to significant vio-
lations of distributional assumptions of linear models. These
outcomes were therefore dichotomized and tested in a gen-
eralized linear model framework (logit link function). This
was the most logical approach given the particular distribution
(i.e., preponderance of zeros) and the meaningfulness of the
scale values (e.g., the difference between having one or two
symptoms was not clinically meaningful, but having no versus
any symptoms was very meaningful). A Wald test was used
to test whether the proportion of respondents endorsing any
symptoms of anxiety, depression, and physical functioning
significantly changed from baseline to comparative measure-
ment, after conditioning on a set of covariates (i.e.,visit lapse,
visit number, trimester of pregnancy and provider type).
In conceptualizing the rate of type I errors due to multiple
comparisons, the False Discovery Rate was held at p = 0.05.
All analyses were conducted in Mplus version 7.29 Differ-
ences across chiropractic offices were taken into account
through the inclusion of a random intercept term in all models.

Results

Who are the women seeking chiropractic care?

A convenience sample of 343 pregnant patients partici-
pated in the study. Their average age was 30.96 years
(SD = 4.64). This cohort of subjects was highly educated
with the vast majority attaining a college education or above
(i.e., 2-year associate’s degree [N = 31; 9%]; baccalaureate
[N = 152; 44%]; masters [N = 68; 20%]; PhD [N = 9; 3%]),
while the remainder received some college education
(N = 63; 18%) or graduated from high school (N = 18; 5%)
with 2 (<1%) nonresponders.

The pregnant patients presented for chiropractic care, on
average, in their 25th week of gestation (SD = 9.84) with an
average parity (i.e., number of live births) of 0.92 (SD = 1.0).
Forty-five (13.1%) were in their 1st trimester, 113 (32.9%)
were in their 2nd trimester, and 185 (53.9%) were in their 3rd
trimester of pregnancy.

The vast majority indicated as their primary provider an
OB/GYN (N = 197; 57%) followed by a midwife (nurse-
midwife [N = 32; 9%]; midwife [N = 94; 27%]; a medi-
cal doctor [N = 11; 3%]; and ‘‘other’’ [N = 9; 3%]. Of the 9
[3%] indicating ‘‘other’’ as their primary provider, 4 [1%]
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indicated having an OB/GYN as their secondary provider
while 1 [<1%]) indicated a midwife in this role.

Three quarters of the patients (N = 258; 75%) indicated that
their primary provider was aware of their consultation and
care with a chiropractor. This includes women (N = 48; 14%)
who reported that their provider was aware and referred them
to chiropractic. The referral came from midwives (N = 28;
8%) followed by nurse-midwife (N = 11; 3%), obstetrician/
gynecologists (N = 7; 2%), and medical physicians (N = 2;
<1%). There was a significant relationship between the pro-
vider type and knowledge of chiropractic, such that midwives
and nurse-midwives were more likely to know and have re-
ferred than OB/GYNs (w2 = 53.975, df = 6, p < 0.0001).

In terms of motivation for care, 88% (N = 302) reported
receiving chiropractic for MSK symptoms, 59% (N = 202)
reported chiropractic for wellness, and 41% reported both
MSK and wellness as reasons for care. The reported moti-
vation for care was not necessarily mutually exclusive. Note
that for those presenting with an MSK complaint, 41%
(N = 124) presented for wellness care while 36% (N = 108)
did not. For those presenting without an MSK complaint,
18% (N = 62) presented for wellness while 6% (N = 20) did
not. Specific to the MSK complaints, the following were in-
dicated: low back pain (N = 96; 28%), leg pain (N = 18; 5%),
mid-back pain (N = 16; 4%), neck pain (N = 4; 1%), and
shoulder pain (N = 4; 1%). One hundred and ninety-six (57%)
indicated ‘‘Other’’ as a response. An analysis of the 196 (57%)
motivated as ‘‘Other’’ found them to consist of multiple
symptom areas with low back pain as the most common ac-
companying complaints (i.e., low back pain and neck pain or
low back pain and shoulder pain; N = 168; 49%), while 20
(6%) indicated multiple areas of complaint but not involv-
ing the low back. One-fifth (20.4%; N = 58) of the women
also reported receiving care outside of chiropractic. The most
popular alternative care was self-care exercises (26.8%; N =
92). Seven percent (N = 24) also reported over-the-counter
medications, 8% (N = 27) reported seeing another DC, and 6%
(N = 20) received nutrition guidance. Three percent (N = 10)
used herbal products, acupuncture, and MD care.

The results for the baseline and comparative VSQ9 survey
are presented in Table 1. The median number of patient visits
(i.e., visits attended) at baseline was 1.00 (SD = 22.69) and at
comparative measurement was 3.00 (SD = 22.71). Overall,
visit-specific satisfaction was high among the responders at

baseline and comparative measurement. At baseline, the
mean percent score ranged from 84.94 (SD = 22.69; i.e.,
convenience of the office location) to 97.48 (SD = 7.54; i.e.,
courtesy, respect, and friendliness of DC). When examining
the comparative VSQ9 scoring, the authors observe similar
trends as baseline but more importantly, the satisfaction rat-
ings have increased. A paired t test of the mean VSQ9 scores
at baseline and comparative revealed this increase to be sta-
tistically significance (t = 3.8409; df = 8; p < 0.005).

Did the women report improved QoL from baseline
to comparative time points?

The mean T scores for baseline and comparative measures
with respect to the QoL domains are shown in Table 2. The
mean baseline and comparative pain numerical rating scale
(NRS) were 4.09 and 3.23, respectively. This reduction in
pain NRS scores was found to be statistically significant based
on a paired t test analysis (t = 9.05; df = 342; p < 0.0001). With
respect to the question of whether self-reported QoL among
the pregnant women improved from baseline to comparative,
results showed that there was a significant increase in QoL
based on most of the QoL domains, after holding constant for
visit number and time lapse, trimester of pregnancy, and care
provider type (Tables 3-6). There was a reduction in mean T
scores associated with fatigue (b= -2.19, standard error of the

Table 1. Baseline and Comparative Scoring of the RAND VSQ9

Baseline Comparative

Mean SD Mean SD

1. How long you waited to get an appointment? 93.62 13.91 95.1 11.82
2. Convenience of the location of the office? 84.94 22.69 85.16 21.1
3. Getting through the office by phone? 91.77 15.7 93.4 13.33
4. Length of time waiting at the office? 90.73 16.4 91.84 14.82
5. Time spent with the physician/healthcare professional you saw? 93.47 12.72 94.51 11.87
6. Explanation of what was done to you? 93.62 12.65 94.14 12.24
7. Technical skills (thoroughness, carefulness, and competence)

of the physician/ healthcare professional you saw?
95.62 9.90 96.22 9.57

8. The personal manner (courtesy, respect, sensitivity, and friendliness)
of the person you saw?

97.48 7.54 97.26 8.30

9. The visit overall? 95.62 10.27 96.14 9.25

SD, standard deviation.

Table 2. Baseline and Comparative Mean T Scores

from the PROMIS-29

Domain

Baseline Comparative
Rothrock
et al.44

Mean
T Score SD

Mean
T Score SD

Mean
T Score

Physical
functioning

45.26 7.38 45.85 7.36 51

Anxiety 49.2 7.75 47.28 7.53 48
Depression 44.82 5.81 44.1 5.36 48
Fatigue 55.25 7.53 53.06 7.89 47
Sleep

disturbance
51.65 6.76 50.23 7.01 —

Satisfaction with
social roles

47.97 8.57 49.52 8.18 52

Pain interference 55.03 8.27 52.33 7.96 49
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mean [SEM] = 0.44), pain interference (b = -2.64, SEM =
0.46), and sleep disturbance (b = -1.36, SEM = 0.43) and
an increase in mean T scores for satisfaction with partici-
pation in social roles (b = 1.58, SEM = 0.43). Beta coeffi-
cients represent the change in the outcome across one unit
of time (baseline to comparison), after holding all possible
confounders constant. As expected, across outcomes, ad-
vanced trimester worsened QoL, consistent with patient re-
ports of physical complaints as pregnancy progresses. For
dichotomous models, they found a significant decrease in mean
T scores for pain interference from baseline to comparative, after
controlling for covariates (Wald = 12.280, df = 1, p = 0.0005).
The authors did not find evidence that there was a change in
mean T scores for anxiety (Wald = 2.174, df = 1, p = 0.1404)
or depression (Wald = 0.023, df = 1, p = 0.8785) from base-
line to comparative measurement.

Discussion

Chiropractic has been suggested as an alternative solution
for problems related to low QoL,30 but has not yet been
studied in the empirical literature. This is the first study to
systematically evaluate the changes in a number of domains
of QoL among pregnant women. Understanding the charac-
teristics and reasons that women seek chiropractic care during

pregnancy and the changes they report in their QoL with care
is an integral step in understanding this alternative and low
risk strategy for healthcare. The purpose of this study was to
understand the characteristics and reasons why women seek
chiropractic care and to test whether the changes in QoL
observed after starting chiropractic care were greater than the
changes they would expect based on chance alone. The re-
sults show that women who seek chiropractic care during
pregnancy are well educated and under care with other
birthing professionals, most often OB/GYNs. Women sought
chiropractic care most often for MSK issues and wellness
care and communicated their treatment with other care pro-
viders, especially with midwives (vs. traditional OB/GYN
care). One possible reason for this is the expectation that
midwives will be more supportive of chiropractic care than an
MD and suggests that more work is needed to bridge alter-
native and traditional healthcare options. As this was a nor-
mative population, most women presented with fairly good
QoL across domains, but variability existed. Over the course
of chiropractic care, women reported improvements in QoL
domains that would otherwise be considered stable in the
short term, lending support to the theory that chiropractic care
contributed to these improvements.

This study adds to the growing evidence that suggests that
chiropractic care may play a role in QoL and overall well-
ness, beyond MSK conditions. There is strong theoretical
reason to believe that spinal adjustments and correction of
vertebral subluxation improve nerve system function and
therefore a function of the person as a whole. Studies have
demonstrated that chronic pain contributes to disability,
anxiety, depression, sleep disturbances, poor QoL, and
healthcare costs.31 By relieving physical distress and re-
storing the body’s natural way of functioning, chiropractic
may play a key role in the improvement of QoL. Future
researchers should continue to examine the role of chiro-
practic care on QoL outcomes to understand the precise
mechanisms on which the outcomes are achieved. This is
particularly important for the care of pregnant women who
are more likely to experience MSK problems as part of
pregnancy and seek safe treatment solutions. This study
contributes to a growing body of literature that suggests that
chiropractic care may be an alternative strategy to tradi-
tional pharmaceuticals to manage this discomfort and im-
prove QoL. Improvements in QoL for pregnant women, in
particular, are a critical area for future research, given risks
associated with postpartum distress and tendency to rely on
opioid solutions for pain relief.

Table 3. Statistical Analysis for Sleep

Disturbance Utilizing a 3-Level

Generalized Linear Model

Sleep
disturbance Value SEM df t p

(Intercept) 47.19073 1.36974 326 34.45233 0
Duration of

symptoms
-1.35838 0.38472 326 -3.53081 0.0005

Visit lapse -0.20339 0.173267 269 -1.17386 0.2415
Visit No. -0.00682 0.015724 269 -0.4339 0.6647
Trimester of

pregnancy
2.02452 0.471752 269 4.29148 0

Provider
(nurse-
midwife)

0.21483 1.239965 269 0.17325 0.8626

Provider
(OB/GYN)

-0.78101 0.784949 269 -0.99498 0.3206

Provider
(other)

-1.01217 1.548169 269 -0.65379 0.5138

SEM, standard error of the mean.

Table 4. Statistical Analysis for Satisfaction with Participation

in Social Role Utilizing a 3-Level Generalized Linear Model

Satisfaction with participation
in social role Value SEM df t p

(Intercept) 50.25268 1.724265 326 29.14442 0
Duration of symptoms 1.58089 0.434462 326 3.638739 0.0003
Visit lapse -0.40935 0.214018 269 -1.91271 0.0568
Visit No. 0.02658 0.019395 269 1.370265 0.1717
Trimester of pregnancy -1.2002 0.592103 269 -2.02701 0.0436
Provider (nurse-midwife) -1.12148 1.553922 269 -0.72171 0.4711
Provider (OB/GYN) 1.24745 0.978137 269 1.275331 0.2033
Provider (other) -0.54979 1.935274 269 -0.28409 0.7766
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Pregnancy and chiropractic care

Since chiropractic’s inception, the care of pregnant women
has been an integral part of the practice of chiropractic.32 A
popular approach to pregnancy care has been the use of the
Webster Technique.16 The technique involves a specific
chiropractic analysis and the application of a chiropractic
adjustment along with soft-tissue work. The goal with this
approach is to reduce the consequences of sacral subluxation
and improve the functional integrity of the pelvic bowl with
a growing fetus. Despite extensive clinical experience and
empirical data in the care of pregnant women, a systematic
review of the literature by Stuber and Smith33 on chiro-
practic’s effectiveness for pregnancy care consists only of
low-to-moderate quality evidence. Since the published re-
view by Stuber and Smith33 in 2008, further support of
chiropractic’s effectiveness in the care of pregnant women
has been published. Noteworthy was the study by Peterson
et al.34 These investigators reported outcomes in pregnant
patients with low back or pelvic pain under chiropractic care
using the patient’s global impression of change (PGIC), the
NRS, and the Oswestry collected at 1 week, 1 and 3 months

after initiating care. The investigators found that 52% of 115
recruited patients ‘‘improved’’ at 1 week, 70% at 1 month,
85% at 3 months, 90% at 6 months, and 88% at 1 year based
on significant reductions in NRS and Oswestry scores.
George et al.35 performed a prospective randomized trial of
169 women receiving either a multimodal approach of
chiropractic (i.e., manual therapy, stabilization exercises,
and patient education) and obstetric management or stan-
dard obstetric care alone to reduce pain, impairment, and
disability in the antepartum period. Baseline evaluation at
24–28 weeks gestation and comparative at 33 weeks ges-
tation utilizing the pain NRS and the Quebec Disability
Questionnaire (QDQ) were performed. Those receiving a
combination of chiropractic and standard obstetrics care
demonstrated significant mean reductions in NRS scores and
QDQ scores from baseline to comparative evaluation. The
group receiving standard obstetric care demonstrated no
significant improvements.

Patient reported outcomes or PROs play an important role
in healthcare and healthcare research in that they measure or
reflect the impact of a disease or condition on the individual
patient. However, Eton et al.36 lamented that there are two
pressing issues on the use of PROs in CAM therapy and
research. One, there is a lack of guidance for selecting PRO
measures and two, there is limited attention paid to the
clinical meaningfulness of the PRO results. Eton et al.36

recommended the use of PROMIS to support selection and
standardization of PROs for CAM research. Mogos et al.37

reviewed the use of QoL measures during pregnancy and the
postpartum period and found that valid, reliable, and re-
sponsive PRO instruments are lacking. Their analysis of the
existing measurement scales revealed important validity,
reliability, and psychometric inadequacies making their use
in comparative effectiveness research challenging. Specific
to pregnancy care under chiropractic, Alcantara et al.38

published their findings on the systematic review of the
literature on the use of validated outcome measures for the
care of pregnant patients. The authors found in eight articles
the use of the PGIC, the pain NRS, the Oswestry, Bourne-
mouth, Fear Avoidance Belief and QDQ questionnaires,
PROMIS-29, and the Measure Yourself Medical Outcome
Profile. The use of PROMIS-29 involved a limited sample
size involving a case series of six patients.39 Although the
review found some measure of effectiveness in the chiro-
practic care of pregnant patients, Alcantara et al.38 con-
cluded that given the heterogeneity and inconsistency of use
of these outcome measures, cause and effect inferences for
true measures of effectiveness in chiropractic pregnancy
care were severely limited. Others have made similar con-
clusions on the use of validated outcome measures on chi-
ropractic patients in general.40,41

Funded by the National Institute of Health, PROMIS
provides researchers and clinicians with psychometrically
sound and clinically meaningful measurement system of a
patient’s reported outcome. In addition to their reliability and
validity, the PROMIS instruments have comparability (i.e.,
the measures have been standardized so that there are com-
mon domains and metrics across conditions that facilitate
comparisons across domains and diseases), flexibility (i.e.,
PROMIS can be administered in a variety of ways, in dif-
ferent forms), and inclusiveness (i.e., PROMIS encompasses
all people, regardless of literacy, language, physical function,

Table 5. Statistical Analysis for Pain

Interference Utilizing a 3-Level Generalized

Linear Model

Pain
interference Value SEM df t p

(Intercept) 53.11482 1.653561 326 32.12147 0
Duration of

symptoms
-2.63597 0.462653 326 -5.6975 0

Visit lapse 0.40792 0.210559 269 1.93731 0.0538
Visit No. -0.00928 0.019146 269 -0.48485 0.6282
Trimester of

pregnancy
1.11615 0.561265 269 1.98863 0.0478

Provider
(nurse-
midwife)

0.46665 1.478385 269 0.31565 0.7525

Provider
(OB/GYN)

-1.34345 0.943001 269 -1.42465 0.1554

Provider
(other)

-2.50531 1.852041 269 -1.35273 0.1773

Table 6. Statistical Analysis for Fatigue

Utilizing a 3-Level Generalized Linear Model

Fatigue Value SEM df t p

(Intercept) 54.55604 1.561678 326 34.93425 0
Duration of

symptoms
-2.18556 0.438877 326 -4.97989 0

Visit lapse 0.16938 0.205228 269 0.82533 0.4099
Visit No. 0.02401 0.018705 269 1.28374 0.2003
Trimester of

pregnancy
0.34366 0.530692 269 0.64757 0.5178

Provider
(nurse-
midwife)

0.77571 1.400611 269 0.55384 0.5801

Provider
(OB/GYN)

-0.25288 0.901807 269 -0.28042 0.7794

Provider
(other)

-0.19591 1.761256 269 -0.11123 0.9115
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or life course).42 Their use of the PROMIS-29 instrument
demonstrated statistically significant changes in mean T
scores from baseline to comparative measures suggesting
that overall, the QoL of pregnant patients under chiroprac-
tic care improved. There was a reduction in mean T scores
associated with fatigue, pain interference, and sleep distur-
bance and an increase in mean T scores in satisfaction with
participation in social roles following a course of chiropractic
care. However, the authors did not have evidence that anxiety
and depression changed. With respect to the mean pain NRS
scores from baseline to comparative despite findings of a
statistically significant decrease, this decrease was not clini-
cally significant as per Farrar et al.43 According to Farrar
et al.,43 a 2-point improvement is clinically meaningful on an
11-point pain scale as that utilized in their study. Despite
findings by others on clinically meaningful changes in pain
NRS scores among pregnant patients under chiropractic
care,37 the authors did not find similarly. These disparate
findings with the pain NRS deserve further investigation
particularly when they observed statistically significant de-
crease in pain interference with a trial of chiropractic care. To
the best of their knowledge, this is the first reporting in the
scientific literature on the characterization of a large cohort of
pregnant patients undergoing chiropractic care using the
PROMIS questionnaire and VSQ9 as outcomes measures.
Given the PROMIS instruments’ comparability, this study
provides comparative measures for studies utilizing the
PROMIS-29 as an outcome measure for QoL of pregnant
women receiving similar care or other care approaches.

Rothrock et al.44 examined the impact of individual and
comorbid conditions and those limiting activity in a sample
population with demographic characteristics matching the
2000 U.S. census figures. When compared to individuals
without one chronic condition (Table 2), baseline and
comparative mean T scores from their respondents indicate
a more compromised QoL. The authors observed lower
mean T scores in physical functioning, satisfaction in social
roles, and higher mean T scores in fatigue and sleep dis-
turbance. Interestingly, their chiropractic patient responders
presented with lower mean T scores in depression and
similar mean T scores in anxiety with no comparative values
for sleep disturbance. Intuitively, this comparison may in-
dicate that pregnant patients have a lower QoL compared to
the U.S. population of individuals with one and without a
chronic condition. This compromised QoL may also be a
motivating factor for clinical presentation to chiropractors.

Patient satisfaction is an important measure of the quality
of care as evidenced by pay-for-performance metrics such as
the Centers for Medicare & Medicaid Services reimburse-
ments based on patient satisfaction. A person’s satisfaction
with their healthcare is dependent on the extent to which
their general healthcare needs and condition-specific needs
are met.45 Satisfied patients lead to greater compliance, a
more active and continued participation in their care, as well
as maintaining a specific system of care (i.e., chiroprac-
tic).46–48 Patient satisfaction surveys also benefit healthcare
providers as it provides a means of assessment to improve
services and optimization of health resources.49 There is no
denying on the importance of conventional clinical assess-
ments, but in situations such as those in chronically ill in-
dividuals, further clinical assessment provides no further
useful information. For pregnant women, shifts to the pa-

tient’s viewpoint as an inevitable outcome measure are a
logical measure.49 Their findings with the RAND VSQ9 to
examine chiropractic patients’ access and satisfaction with
their care are consistent with previous findings. However, to
the best of their knowledge, this is the first such reporting on
patients attending care within a PBRN and the second re-
porting on the use of the VSQ9 among chiropractic patients.
Gemmel and Hayes50 utilized the VSQ9 in 66 patients.
Their VSQ9 scores ranged from 57.7% (i.e., convenience of
the office location) to 95.5% (stated that they would defi-
nitely recommend chiropractic to others). Their cohort rated
their visit overall at 83.3%.

There is no denying that the interrelationship among health
needs, patient satisfaction with their care, and their QoL is
complex. It is beyond the scope of this article to address this
complexity and recommend the article by Asadi-Lari et al.45

on this subject. Their study has demonstrated contemporane-
ous findings of high ratings of visit-specific satisfaction along
with reported improvements in QoL measures. These find-
ings are consistent with the association of satisfied healthcare
needs of patients and improved QoL, as well as their satis-
faction with health services and clinical effectiveness.45,51

From a chiropractic perspective, this approach to patient as-
sessment (i.e., QoL) is coherent with a patient-centered, ho-
listic salutogenic model of chiropractic health.52,53

There are a number of limitations with their study. First,
self-reported information is associated with recall bias and
possible intentional misreporting of behaviors. However,
the authors mitigated against this bias by collecting data
prospectively thereby asking patients to report on current
behaviors, which are less susceptible to recall bias than
retrospective reporting. Yet, there may be unidentifiable
response bias. Second, their study subjects were chiropractic
patients first and study responders second resulting in a self-
selection bias. As chiropractic patients, subjective validation
and expectations for clinical resolution on the part of the
chiropractic clinical encounter further contribute to recall
bias. The authors documented the characteristics and moti-
vations for care in this study as a way to document and accrue
evidence to help illuminate self-selection in the future. Third,
insofar as they are aware, this is the first reporting on the use
of the PROMIS instruments in the pregnant patient popula-
tion. The PROMIS measures are domain based (i.e., generic
measures) and not specific to the pregnant population. As
such, the authors echo the sentiments of Mogos et al.37 in that
no study explored whether the PROMIS measures contained
all the relevant constructs and items or whether these items
have similar meaning to pregnant patients. Finally, this study
was not designed to be a pure test of the causal effect of
chiropractic care. As such they caution the reader in making
cause and effect inferences. The authors see this as an integral
part of a larger program of research on alternative treatments
for pregnant women, for which longitudinal change is a
critical component. Based on these findings, there is evidence
to support the need for a randomized trial on chiropractic care
with pregnant women. Randomized clinical trials reduce
spurious causality and bias and begin to address the covari-
ates leading to improved QoL.

Notwithstanding these limitations, there are a few meth-
odological strengths of this study worth noting. Their sample,
although a convenience sample, came from chiropractic of-
fices across the United States and Canada. The women in the
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sample were a good sampling of women who self-select into
chiropractic care in naturalistic settings. In addition, the au-
thors used sophisticated statistical methodology to overcome
limitations of traditional statistics (e.g., increased standard
errors due to clustering of data and influence of confound-
ing variables), thereby giving a purer estimate of the change
in outcomes over time. Finally, the nature of their design
allowed easy access to baseline and comparative measure-
ment from many women. This demonstrates the effectiveness
and efficiency of using a practice-based network as a data
collection source for women involved in chiropractic care.
Future researchers are encouraged to tap into similar struc-
tures to produce research.

Conclusion

The authors successfully implemented a PBRN study
within a chiropractic setting and successfully implement the
VSQ9 and PROMIS-29 questionnaires for pregnant patients.
They found them to be highly satisfied with their visit and
following a course of chiropractic care, their QoL measures
improved beyond statistical significance.
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