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ABSTRACT

Objective: to assess one-week outcomes of manual therapy by chiropractors for infants with musculoskeletal 
dysfunction and suboptimal infant breastfeeding (SIB), using the MIBAQ (Musculoskeletal Infant Breastfeeding 
Questionnaire).  Methods: This was a descriptive cohort study. Volunteer chiropractors who frequently treat infants 
with musculoskeletal dysfunctions enrolled eligible infants within a two-month study period. Mothers of infants ≤ 3 
months currently or recently breastfeeding presenting for care in the participating office were eligible. Mothers who 
declined to participate were excluded. The primary outcome was MIBAQ change from pre-treatment to one week 
later. A secondary measure was the Patient’s Global Impression of Change.  Results: A total of 72 participants from 
six chiropractic offices completed the pre-survey; 35 (49%) completed both pre- and post-survey. The MIBAQ scores 
improved highly significantly (p < .000) from pre- to post-treatment and were significantly correlated with the PGIC 
(Pearson correlation=.408; p=.021).  Conclusions: These results demonstrate that the MIBAQ appears to be clinically 
responsive to changes in SIB-related symptoms and could facilitate larger practice-based research studies of infants 
with musculoskeletal dysfunction contributing to SIB. In this study, significant clinical change was reported by 
mothers of infants with SIB after one week of chiropractic manual therapy.
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Introduction
Exclusive breastfeeding for the first six months of life has 
been recommended by authorities worldwide.1,2 The World 
Health Organization further states that breastfeeding in 
combination with age-appropriate foods should continue 
until the child is at least two years old.2 Breastfeeding that 
does not meet the minimum medical recommendation 
is termed suboptimal infant breastfeeding (SIB),3 and 
the current prevalence of SIB is reported at 44% with SIB 
correlated to 16% of child and 78% of maternal excess 
deaths annually.2,4  

Although the numbers are daunting, women continue to 
seek and utilize alternative forms of providing nutrients to 
their children with a list of reasons as varied as the mothers 
themselves.5,6 On the community level and policy level, 
physicians, nurses, and chiropractors along with public 
health agencies such as the US Preventative Services Task 
Force (USPSTF) continue to encourage breastfeeding.7,8

Biomechanically, authorities in the nursing and lactation 
consultation professions are identifying and addressing 
the role of musculoskeletal issues such as positioning the 
infant at the breast9,10 and soft tissue dysfunctions, like 
ankyloglossia (tongue-tie)11 and congenital torticollis9 as 
causes of SIB.3 Providers across disciplines are beginning to 
emphasize correcting those factors that may interfere with 
infants’ suckling8 leading to decreased breastfeeding for 
optimal infant nutrition. 

To further identify factors affecting SIB, clinicians may 
utilize outcome assessment tools (OATs) to identify effective 
treatments and practices. Identifying and understanding 
factors important to patients allows clinicians to assess the 
quality of services provided.12 Outcome measures focus on 
identifying the effect of a condition on a patient’s health 
status as well as the effectiveness of treatment strategies on 
that condition. The Musculoskeletal Infant Breastfeeding 
Assessment Questionnaire (MIBAQ) is an outcome measure 
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designed to address condition-specific detail related to SIB 
in infants. 

Hawk et. al8 presented the original MIBAQ form where 
23 questions over four domains (i.e., latching, sucking, 
swallowing, and symmetry) and one global domain were 
identified as related to the mechanics of nursing. However, 
in the study Hawk et. al8 recognized five questions where 
greater than 50% of participants marked “never or seldom.” 
The investigators believed the items were either non-
relevant or unable to be understood by the patients and 
chose to streamline the document. In response, 10 items 
were removed from the original MIBAQ form leading to 
the development of the MIBAQ-S form. The purpose of 
this multi-site cohort study was to present a streamlined 
version of the MIBAQ and assess outcomes of manual 
therapy interventions used to relieve symptoms of SIB.

Methods
This was an observational pilot cohort study conducted 
in multiple chiropractic clinics in the U.S. and Canada. 
Its purpose was to assess one-week outcomes of manual 
therapy by chiropractors for infants with musculoskeletal 
dysfunction and suboptimal infant breastfeeding 
(SIB), using the Musculoskeletal Infant Breastfeeding 
Questionnaire-Short Form (MIBAQ-SF).8

Informed consent
The lead institution’s Institutional Review Board approved 
the project prior to data collection. Participating mothers 
signed an informed consent form prior to completing 
forms. All other data were collected anonymously using ID 
numbers only.

Participating clinics
We invited Doctors of Chiropractic (DCs) who self-reported 
experience in treating infants with suboptimal breastfeeding 
to participate. The resulting sample of convenience was 
composed of those DCs who agreed to participate. 

Participating maternal-infant dyads
Participating clinics were instructed to enter maternal-
infant dyads into the study using these eligibility criteria:

Inclusion criteria:  Consecutively presenting mothers of 
currently breastfeeding infants age ≤ 3 months presenting 
for nursing difficulties at the participating clinic during the 
2-month study period. 

Exclusion criteria: Mother declining participation by refusal 
to fill out the forms.

Data Collection
All data besides consent-to-participate forms were 
collected electronically utilizing SurveyMonkey (non-

HIPPA compliant software). Participants (eligible mothers 
of infant patients) completed medical history and pre-
treatment MIBAQ-SF forms. Treating clinicians filled out 
a pre-treatment form providing information of previous 
and concurrent treatment of the infant and a post-treatment 
form providing information on treatment and discharge. 
The office staff in each participating office provided the 
SurveyMonkey (v.25) link to the patients at intake and at a 
one-week follow-up interval. Data were downloaded from 
SurveyMonkey by the lead institution electronically at the 
end of the study period.

Data collection period
The data collection period was three months. Data were 
collected immediately before the infant’s first visit, prior 
to treatment, and at a one-week interval following the first 
visit while attending a subsequent visit. The determination 
to utilize a one-week interval was based on prior experience 
and the investigators’ clinical experience that some 
improvement would likely be apparent at one week. 

Outcome measures
We assessed outcomes using two instruments:

1. MIBAQ-SF (Musculoskeletal Infant Breastfeeding 
Assessment Questionnaire—Short Form). We based this 
on the original MIBAQ,8 deleting questions to which 
respondents had indicated “never” or that duplicated 
questions in the same domain, to streamline the form to 
facilitate mothers responding. This resulted in 13 questions 
covering the domains related to the mechanics of nursing 
(latching, sucking, swallowing, and symmetry) and one 
global domain (Table 1). The MIBAQ-SF, like the MIBAQ, 

Table 1. MIBAQ-SF domains and items.

1. Slips off nipple 
2. Latches on the tip of nipple area only
3. Bites or chomps on nipple
4. Can’t open mouth widely

5. Starts and stops nursing during a feeding
6. Falls asleep during feeding
7. Sucking sounds not rhythmic
8. Baby does not empty breast when feeding 

9. Milk spills out of mouth, gags or makes 
clicking or whistling sound while nursing
10. Excessive gas, burping, spitting up

11. Difficulty latching on one breast 
more than the other
12. Turns head to one side more frequently 
or more easily
13. Wants to nurse almost constantly

Domain                       Item

Latching	

Sucking	

Swallowing

Symmetry

Global

Global
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uses a Likert scale of 0-3, where 0=never or seldom; 1= 
sometimes; 2=often; 3=very often or always. 

2. Patient Global Impression of Change (PGIC). We included 
this instrument to assess the MIBAQ-SF’s sensitivity to 
clinical change. The PGIC’s validity and reliability have been 
established for measuring clinical response to treatment, 
and it is widely used in healthcare research.13,14 The PGIC is 
administered post-treatment only. However, because it is a 
global measure, it is designed to be combined with domain-
specific instruments. It consists of a seven-item Likert scale 
about the patient’s self-report of their response to treatment 
in which 7=very much better, 6=much better, 5=a little 
better, 4=no change, 3=a little worse, 2=much worse and 
1=very much worse. We adapted the PGIC for this study 
by asking the mother to check the box for how her baby’s 
breastfeeding is now, compared to before treatment at this 
office. 

The pre- and post-forms were identical except that the 
Patient Global Impression of Change was included in the 
post-MIBAQ. Investigators took a conservative approach 
to scoring, imputing all missing values as 0, which would 
indicate that the symptom was never/seldom present. 

Data management and analysis 
Data were downloaded directly to SPSS (v.25) from 
SurveyMonkey for statistical analysis. Total MIBAQ scores 
were computed by summing all 13 items’ responses; the 
possible range would be 0-39, with lower scores indicating 
fewer symptoms of nursing dysfunction. Total pre- and 
post-MIBAQ-SF scores were compared using a paired t-test. 
Further analysis included comparison of the overall change 
score (difference between mean pre- and post-MIBAQ total 
scores) to the mean PGIC score using a Pearson correlation.

Results
A total of 72 participants (mother-infant dyads) from six 
chiropractic offices completed the pre-survey. There were 
34 (47%) boy and 27 (38%) girl infants, with 11 infants with 
missing data for gender (15%). For previous and concurrent 
care, 50 (69%) mothers reported seeing a lactation consultant 
(11 missing data, 15%); 15 of these were still seeing the 
consultant and 35 were not. Forty-one (57%) infants had 
previously been diagnosed with tongue-tie and 23 (32%) 

had received medical treatment for it. The six participating 
DCs for the 72 participating dyads completed post surveys 
on treatment and discharge for 54 (72%). 

For outcome measures, 35 (49%) mothers completed 
both pre- and post-survey and six clinicians provided 
post-treatment information for 53 (74%) of patients. 
For participants, the MIBAQ scores improved highly 
significantly (p < .000) from pre- to post (Table 2). The 
MIBAQ-SF change scores were significantly correlated 
with the PGIC (Pearson correlation=.408; p=.021). Table 3 

Pre-	 Post-	     Pre- to post- change	 Significance

18.8	 12.2	     6.6			   p= .000

Total MIBAQ-SF score*

*Maximum score= 39;  lower score indicates better nursing 
function.

Table 2. Pre-post MIBAQ-SF scores from paired samples 
t-test (n=35).

1.
2.
3.
4.
5.
6.
7.

Table 3. PGIC Scores at One 
Week from Baseline.

shows the PGIC scores; the mean score was 5.5 one week 
from baseline. Clinicians who provided data reported the 
average number of treatments within the 1-week timeframe 
for each patient was 2.4 treatments.
 
Discussion
Suboptimal infant breastfeeding is a multifactorial issue 
as varied as the patients themselves.3 Musculoskeletal 
issues have been identified by authorities in the lactation 
counseling profession as interfering with breastfeeding.3,15,16 

Measuring latch is completed by a lactation consultant and 
there are five screening tools utilized by lactation specific 
professionals: BREAST Feed Observation Form, Lactation 
Assessment Tool, LATCH Scoring System, Mother-
Baby Assessment Tool, and Mother-Infant Breastfeeding 
Progress Tool. Chiropractors do not have the ability to 
complete a thorough assessment of latch, indicating a 
need for professionals in the chiropractic realm to have an 
assessment tool. The initial MIBAQ8 was introduced as a 
method of measuring SIB without measuring latch, creating 
a method for practitioners to gain inter- and intra-personal 
information regarding breastfeeding beyond lactation 
consultants.

Following data analysis of the original MIBAQ8 investigators 
believed the form could be streamlined, leading to the 
development of the MIBAQ-SF. The MIBAQ-SF appears to 
be a feasible outcome assessment tool to use in a chiropractic 
clinic specializing in infant care for the purposes of treating 
SIB. The MIBAQ-SF also appears to be sensitive to change. 
In this pilot study we compared pre- and post-treatment 
scores to the PGIC a known reliable, sensitive, and 

18% — very much better
30% — much better
36% — a little better
14% — no change
2% — a little worse
0% — much worse
0% very much worse
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previously validated tool.13,14 The PGIC is a global measure 
of change, and recommendation for utilizing the measure is 
to use it in combination with a condition specific measure 
such as the MIBAQ-SF.13,14

This study was not to determine effective strategies for 
management of SIB, but to investigate the outcome measure, 
MIBAQ-SF, and determine if it is valid and sensitive 
to change. Further investigation into specific strategies 
utilizing the MIBAQ-SF is an option for a later date.

During this study 50% of mothers completed both the pre- 
and post- forms. Reasons for the low follow-up rate were 
not provided by practitioners, but it is likely patients were 
not presented with the correct link to the online survey at 
the one-week follow-up. Follow-up was also made difficult 
using a non-HIPPA compliant form of SurveyMonkey. The 
decision to use the two number month and date of birth for 
the infant caused difficulty through multiple patients with 
the same date of birth and in one case a pair of twins. Further 
study would necessitate the use of a HIPPA compliant 
format that would allow for data collection linked to each 
patient and doctor. 

Strengths
Instrument appeared easy to use and demonstrated clinical 
responsiveness.

Limitations
Anonymous data collection was more difficult due to the 
use of a non-HIPPA compliant version of SurveyMonkey. 
Duplicate patient identification numbers were utilized by 
mothers at numerous clinics, and follow-up data analysis 
included linking patient identification numbers to clinician 
identification numbers. Future research would necessitate 
the use of a HIPAA compliant format for data collection. 

Another limitation to the study was inconsistent data 
recording from clinicians as a low number of clinicians 
provided data during the two-month study period. Eighteen 
clinicians opted to participate in the study and seven 

provided data for 72 participating mothers. Two clinicians 
communicated they did not have patients fitting inclusion 
criteria during the study timeframe. There is no accounting 
for failure to provide data from the other nine clinicians. 
Future research might include a post-study questionnaire 
to determine factors that may have influenced clinician 
compliance. 

Although not the main purpose of the study, clinicians were 
asked to provide data regarding the number of treatments 
each infant received from pre- to post- reporting of the 
MIBAQ-SF. Conclusions regarding the optimal number of 
treatments necessary to report a change in the MIBAQ-SF 
were unable to be drawn during this study due to insufficient 
reporting of the number of treatments during the study 
period. The average number of treatments provided to 
participants was 2.4. However, only six clinicians provided 
post-treatment information on 53 patients (74%). Future 
research should include the use of the MIBAQ-SF combined 
with the number of treatments provided to aid clinicians 
developing optimal goals for patients and their mothers. 

Conclusions
These results demonstrate that the MIBAQ appears to be 
clinically responsive to changes in SIB-related symptoms 
and could facilitate larger practice-based research studies 
of infants with musculoskeletal dysfunction contributing to 
SIB. In this study, significant clinical change was reported 
by mothers of infants with SIB utilizing the MIBAQ-SF after 
one week of chiropractic manual therapy. 
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