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ABSTRACT

Objectives: 1) to develop an outcome assessment instrument for suboptimal breastfeeding, the Musculoskeletal 
Infant Breastfeeding Assessment Questionnaire (MIBAQ); and 2) to collect preliminary data on short-term 
breastfeeding outcomes of infants receiving chiropractic care. Methods: This descriptive cohort study was conducted 
in chiropractic offices using practice-based research methods. Participating Doctors of Chiropractic (DC) all reported 
frequently providing chiropractic care to infants with musculoskeletal imbalances accompanied by suboptimal 
breastfeeding. Their staff collected and transmitted data electronically to the central site. Participants were mothers 
of breastfeeding infants < 6 months of age first presenting for nursing dysfunction during the study period. Data 
forms were a brief focused history, pre-MIBAQ, one-week post-MIBAQ and patient disposition. MIBAQ content 
was based on published observer-based questionnaires. The post-form included the Patient’s Global Impression 
of change (PGIC). The MIBAQ consisted of 23 questions about suckling-related symptoms using a 4-point Likert 
scale. Responses were summed for a total score (0-69). Pre- and post-scores were compared using a paired t-test. 
The Pearson correlation between the change score and the PGIC was also calculated. Results: From May 15 through 
August 15, 2019, data were collected from 94 participants in 10 chiropractic offices; 100% collected the pre-MIBAQ 
and 81% the post-MIBAQ. Infants’ mean age was 51 days. The difference between the mean pre-MIBAQ score 
(23.5) and post-(one-week) MIBAQ score (17.1) was highly significant (p< .000), as was the correlation between the 
change score (6.4 points) and the PGIC (76% reported improvement; Pearson correlation= .562). Conclusion: The 
MIBAQ appears to be a feasible instrument for use in chiropractic practices, and correlates highly with the PGIC, an 
established general outcome measure.

Introduction
Authorities worldwide strongly recommend exclusively 
breastfeed for infants’ first six months,1-4 and the World 
Health Organization further recommends that breastfeed-
ing should continue, along with age-appropriate foods, to 
at least two years of age.5 Anything less than these inter-
vals is termed suboptimal breastfeeding.1,6 The 2015 United 
States Centers for Disease Control and Prevention statistics 
show that although 83% of infants started life breastfeed-
ing, only 25% were exclusively breastfed at six months and 
by the age of 12 months, only 36% were breastfed at all.7,8

Why is this the case, when it is universally acknowledged 
that “breast is best” for both infant and mother?1,2,4,6,7 Many 
complex factors contribute to suboptimal breastfeeding, 
and public health agencies address factors at the commu-
nity level and policy level.9 Healthcare providers such as 

physicians, nurses, chiropractors and lactation counselors, 
who work directly with patients/clients, are advised by 
authorities such as the U.S. Preventive Services Task Force 
(USPSTF) to counsel new parents and provide them with 
information to encourage breastfeeding.3

Musculoskeletal factors
Although the biomechanics and physiology of infants’ suck-
ling are known,10-12 until fairly recently there has been a lack 
of emphasis on correcting musculoskeletal and/or biome-
chanical factors present in the infant which might interfere 
with successful breastfeeding, possibly due to the primary 
practitioner not recognizing them.13 This is changing, with 
providers in medicine, osteopathic medicine, nursing, lac-
tation counseling, chiropractic and dentistry beginning to 
explore the role of infant musculoskeletal issues in breast-
feeding.
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This includes not only biomechanical factors such as the 
mother properly positioning the infant,14 but also muscu-
loskeletal issues in the infant which interfere with the bio-
mechanics of breastfeeding. The biomedical literature is 
increasing its attention to soft tissue dysfunctions such as 
ankyloglossia (tongue-tie),15 which is often treated surgi-
cally and has been found to improve the infant’s ability to 
nurse successfully.15-18

However, little discussion is focused around differentiating 
the structural and functional components of ankyloglos-
sia. The symptoms of tongue-tie and musculoskeletal dys-
function are similar because both create biomechanical al-
terations that result in similar symptoms. Normal anatomic 
variations of frenula coupled with compensatory musculo-
skeletal dysfunction also create issues that can lead to bio-
mechanical alterations resulting in confounding symptoms 
complicating cases even further. Ruling out musculoskel-
etal issues such as TMJ dysfunction, myofascial tension 
involved in turning the head and sucking, segmental dys-
function and cranial asymmetries are important factors in 
cases of suboptimal breastfeeding to ensure proper breast-
feeding biomechanics and differential diagnosis for proper 
treatment. 

A recent scoping review found moderate-strength, favor-
able evidence, based on the GRADE criteria,19 for the ef-
fectiveness of manual therapy, including chiropractic and 
osteopathic manipulation and soft tissue therapies, on sub-
optimal breastfeeding.20 Because this evidence is still emer-
gent, manual interventions which might improve infants’ 
ability to nurse effectively do not appear to be included in 
current guidelines. Since the existing evidence is promis-
ing, it is important that further research be conducted. To 
date, there has only been one randomized controlled trial 
(RCT) on the topic, in which osteopathic manipulation and 
soft tissue therapy, accompanied by lactation consultation, 
were found to improve infants’ latching ability immediate-
ly post-treatment.21

In this RCT, as well as other studies, such as case reports 
and case series, the assessment tools for breastfeeding suc-
cess have been observer-based, conducted by a trained ob-
server such as the lactation consultant.22 These are not prac-
tical for widespread use in private practice, and most of the 
research done on the use of manual therapy for infants with 
suboptimal breastfeeding has been done in private chiro-
practic offices.20 Therefore, the purpose of this project was 
to develop a user-friendly and valid outcome assessment 
instrument for suboptimal breastfeeding that will facilitate 
data collection on a broader scale.

Methods
This was an observational cohort study conducted in a 
number of chiropractic clinics in the U.S., using the meth-

ods of practice-based research (PBR).23-25 PBR is a well-
established method for collecting observational data from 
multiple clinical practices.26 

The lead institution’s Institutional Review Board approved 
the project prior to any data collection. Clinic participation 
was a sample of convenience. The investigators invited 
Doctors of Chiropractic (DCs) who they knew had expe-
rience in treating infants with suboptimal breastfeeding. 
Practitioners who agreed to participate were given detailed 
instructions for their staff to collect data, including admin-
istering informed consent to participating mothers and de-
identifying all data transmitted to the lead institution’s cen-
tral office. Data were collected directly from the mothers of 
the treated infants, and from the treating DCs.

The lead institution’s Institutional Review Board approved 
the project prior to any data collection.

Eligibility criteria

Inclusion criteria: consecutively presenting mothers of cur-
rently breastfeeding infants age ≤ 6 months who bring their 
infant for care at a participating clinic in the study period. 

Exclusion criteria: Mother declines to participate (that is, de-
clines to fill out the forms).

Data collection
The participating offices collected all data on site using pa-
per forms. The mothers completed three of the four forms 
and the treating clinician completed one form. The office 
identified each case with a pre-assigned identification num-
ber and did not include any personal identifiers. The office 
staff transmitted the forms electronically (scanned and 
emailed) to the central office. 

Data collection period. One set of data was collected at the 
time of the infant’s first visit, prior to treatment. The other 
set was collected one week after the first visit, at a subse-
quent visit. We chose this interval because, based on the in-
vestigators’ clinical experience, some improvement would 
likely be apparent at one week, and it would be unlikely 
that the infant would already be discharged at that time. 
One of the key barriers to collecting follow-up data in PBR 
is attrition: it is extremely difficult to get complete follow-
up once patients have completed a course of care.23 Since 
our purpose was only to test the sensitivity of the instru-
ment to clinical change, and not to evaluate final treatment 
outcomes, we chose a one-week treatment interval to mini-
mize attrition.

Form administration
At the first visit:
1. History form completed by the mother: infant age, sex 
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and history of use of lactation consultant, presence of 
tongue-tie and related medical treatment. 
2. Pre-MIBAQ form (Musculoskeletal Infant Breastfeeding 
Assessment Questionnaire; see description below) complet-
ed by mother. 

At visit approximately one week from the first visit:
1. Post-MIBAQ form completed by mother.
2. Disposition form completed by treating DC, including 1) 
number of visits to date; 2) discharge status; 3) treatment 
procedures used. We left it to the doctors’ interpretation of 
the techniques they used, so these should not be construed 
to indicate specific certification or training beyond basic 
chiropractic scope of practice.

Outcome measures
MIBAQ form (Musculoskeletal Infant Breastfeeding Assessment 
Questionnaire
We developed the MIBAQ based on a) relevant question-

Table 1. MIBAQ Domains.

1. Slips off nipple
2. Chews/bites nipple
3. Latches on tip of nipple only
4. Pulls at nipple while nursing
5. Painful nipples due to baby not latching 
properly
6. Can’t open mouth widely

7. Starts and stops nursing during a feeding
8. Falls asleep during feeding
9. Sucking sounds are not regular (start and 
stop)
10. Whistling sounds (intake of air) while nurs-
ing
11. Sucking is weak
12. Does not empty breast

13. Milk spills out of mouth or chokes on milk 
while nursing
14. Chokes or gags on milk while nursing
15. Clicking sound while swallowing
16. Excessive gas, burping spitting up

17. Difficulty latching on one breast more than 
the other
18. Turns head to one side more frequently or 
more easily
19. Head/face has irregular shape from one 
side to the other

20. Wants to nurse almost constantly
21. Restless sleep
22. Excessive crying
23. Not gaining weight adequately

Domain		   Items

Latching25,26,28

Sucking25-28

Swallowing28

Symmetry24

Global24

naires published in the literature22,27-31 and b) the investi-
gators’ clinical experience.32-34 We identified four domains 
related directed to the mechanics of nursing (latching, suck-
ing, swallowing, and symmetry) and one global domain. 
Table 1 lists the domains and associated items. 

The MIBAQ consisted of 23 items using a Likert scale of 0-3, 
where 0=never or seldom; 1= sometimes; 2=often; 3=very 
often or always. The pre- and post-forms were identical 
except that the Patient Global Impression of Change was 
included in the post-MIBAQ. We took a conservative ap-
proach to scoring, imputing all missing values as 0, which 
would indicate that the symptom was never/seldom pres-
ent.

PGIC (Patient Global Impression of Change) form
We included the Patient’s Global Impression of Change 
(PGIC) scale in the post-assessment as a comparison mea-
sure to assess the MIBAQ’s sensitivity to clinical change. 
The PGIC is a valid and reliable measure of patient-re-
ported clinical change used widely throughout healthcare 
research and practice due to its simplicity and responsive-
ness.35,36 Furthermore, it is administered at a treatment end-
point only, not at baseline, making it even easier to use. It is 
suggested that it be combined with domain-specific items 
as well. It consists of a 7-item Likert scale, where patients 
indicates how much their (condition or symptom) has im-
proved since they started treatment, with 7=very much bet-
ter, 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 to read: Check the box for how your 
baby’s breastfeeding is now, compared to before treatment 
at this office.

Data management and analysis
The participating offices transmitted the de-identified 
forms electronically to the central office. They were key-
entered into Excel databases and imported to SPSS (v.26) for 
cleaning and verification. We computed descriptive statis-
tics for demographic and history variables. We computed 
total MIBAQ scores by summing all 23 items’ responses; 
the possible range would be 0-69, with lower scores indi-
cating fewer symptoms of nursing dysfunction. We then 
compared total pre- and post-MIBAQ scores using a paired 
t-test. We compared the change score (difference between 
mean pre- and post-MIBAQ total scores) to the mean PGIC 
score using a Pearson correlation.

Results
Sample characteristics
Ten participating DC offices collected baseline data from 94 
mothers. The mean number of participants per office was 
nine, but the median was six (minimum, 1; maximum 35). 
Two offices collected the majority of the data (64%). We had 
demographic data on 93 infants (one form was not complet-
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ed). Infants’ mean age was 51 days and the median was 40 
(range 1-184 days). The infants were fairly evenly divided 
between boys and girls, with 52% boys. Eighty-three per-
cent (77) of the mothers had consulted a lactation consul-
tant. Of these, 73% were still seeing the lactation consultant; 
the mean number of visits was three, median two (range 
1-22). Seventy-six percent of the infant had a tongue, lip or 
buccal tie, and of those, 63% had received medical treat-
ment (see Table 2 for details).

follow by thoracic (42%) and lumbar (27%). The most com-
monly reported manual procedure were craniosacral (82%) 
and soft tissue (69%). All procedures are listed in Table 4. 

1624
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Table 2. Participants reporting infants’ history of tongue, 
lip or buccal tie (n=71; 76% of total sample of 94).

Reported history of tongue, lip or buccal tie		  71          76
Infant received medical treatment for tie (n=71)	 45          63
Type of treatment reported		
   Surgical					     39          55
   Manual therapy (unspecified)			   19          27
   Exercises (unspecified)				    19          27
   Other (unspecified)				     1                  1

n           %

Table 3. Reasons infants were still
under care at one week (n=59).

Reason reported by participating DC  	                              n                  %

Nursing issues improved but not resolved.	                             39               66
Nursing issues resolved but baby needs 
treatment for other issues.			                                11              19
Nursing issues are the same and need 
more treatment.				                                     5	                   9
Missing (left blank)			                                    2	                    3
Nursing issues are worse and need 
a different treatment plan.			                                     1                   2
Baby was not improving and needed 
referral for another type of care.		                                    1                   2

Total					                                      59      100

Procedure				                                 n                  % 

Table 4. Manual therapy procedures reported
by participating DCs with study infants (n=94).

Craniosacral				                                  77             82
Soft tissue				                                 65              69
Modified diversified			                                44              47
Manual therapy, unspecified		                               35              37
Instrument-assisted			                                   3                     3

Follow-up and treatment
Seventy-six of the 94 participants (81%) completed the one-
week follow-up. Doctors completed 100% of the discharge 
forms. For the 18 participants who did not do the follow-up, 
the doctors reported the reasons for dropping out for 17: 10 
(59%) did not return for treatment and for seven (41%), the 
office forgot to give them the form. The number of treatment 
visits prior to the one-week post-MIBAQ was reported for 
77 (82%) of participants. The mean number of visits in the 
one-week interval was 2.5 (median=2; range 1-7). Doctors 
reported that 63% of infants were not discharged at one 
week, although for 22%, this question was left blank. For 
the 63% not discharged, the most common reasons given by 
the doctor were: nursing issues improve but not resolved 
(66%) and  nursing issues resolved but infant needs treat-
ment for other issues (19%). All reasons are listed in Table 3. 

The participating DCs reported that cranial (88%) and cer-
vical (78%) were the areas they most commonly treated, 

Outcomes
The baseline (pre-) MIBAQ scores for all 94 participants 
are shown in Table 5 (following page). The scores are dis-
played by the percent of participants responding “never or 
seldom,” to illustrate which questions were likely to be ir-
relevant to the outcomes. There were five items for which > 
50% of mothers responded “never or seldom.”

Comparison of pre- to post-MIBAQ scores
Table 6 (see page 1623) details the scores of the 76 partici-
pants who had both pre- and post-MIBAQ scores. There 
were five items with >50% of participants marking “never 
or seldom” in the pre-MIBAQ.

The mean total pre-MIBAQ score was 24.5 (possible range 
of 0-69) and mean total post-MIBAQ score was 17.1. The 
difference between these (6.4 points) was highly statistically 
significant (p< .001). Table 7 (following page) presents the 
details of the comparison.

Correlation of PGIC and MIBAQ 
The PGIC scores (see Table 8 following page) indicate that 
76% of mothers reported improvement in their infant’s 
breastfeeding in the one-week treatment period. The PGIC 
score was highly significantly correlated (=.539, p< 0.01) 
with the change in the MIBAQ scores from pre- to post. 

Discussion
The MIBAQ appears to be a feasible instrument to use 
in chiropractic clinical practice. The participating DCs 
achieved 100% follow-up with the discharge form, although 
over 20% did not fill out all the items on the form. For the 
participating mothers, 81% completed both the pre- and 
post- form. The doctors identified the reason for incomplete 
follow up by the participating mothers for 17 of the 18 lost 
to follow-up: for 59%, it was because she did not return at 
one week and in 41% of cases, the office forgot to adminis-
ter the form. This means that the office failed to administer 
the post-MIBAQ for only 7 of 94 cases, which is a very low 
failure rate. Similarly, a follow-up rate with the participants 
of 81% is considered adequate, being high enough to mini-
mize attrition bias.37  
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Table 5. Baseline MIBAQ scores by highest number  of “never or seldom” responses (n=94)
N=Never or seldom; S=Sometimes; O=Often; A=Always or very often

Domain

Symmetry

Global

Global

Sucking

Sucking

Latching

Swallowing

Global

Swallowing

Swallowing

Global

Latching

Latching

Sucking

Symmetry

Sucking

Latching

Swallowing

Latching

Symmetry

Latching

Sucking

Sucking

Infant’s actions

Q19 Head/face irregular shape on one side 

Q23 Not gaining weight adequately

Q22 Excessive crying

Q10 Whistling sound (intake of air) while nursing

Q11 Sucking is weak

Q04 Nipple is sore, blistered or cracked

Q15 Makes clicking sound while nursing

Q21 Restless sleep

Q14 Chokes or gags on milk when nursing

Q13 Milk spills out of mouth while nursing

Q20 Wants to nurse almost constantly

Q03 Bites or chomps on nipple

Q05 Pulls at nipple while nursing

Q09 Sucking sounds not rhythmic 

Q17 Difficulty latching on one breast more than other

Q12 Does not empty the breast at each feeding 

Q06 Can’t open mouth widely

Q16 Excessive gas, burping, spitting up

Q01 Slips off nipple 

Q18 Turns head to one side more frequently/easily

Q02 Latches on the tip of nipple area only

Q07 Starts and stops nursing during a feeding

Q08 Falls asleep during feeding

Pre-MIBAQ % (n=94)

N

83

71

64

62

59

44

44

44

40

34

34

33

33

33

33

28

27

26

25

25

23

9

7

S

10

13

31

20

26

29

29

39

34

38

40

44

44

36

30

37

27

27

45

26

39

29

30

O

1

7

5

13

12

16

15

14

14

23

18

11

15

18

16

23

27

23

22

18

28

38

40

A

6

9

0

4

4

12

13

3

12

5

7

13

9

13

21

13

20

25

9

32

10

25

22

Table 7. Comparison of mean total MIBAQ scores at baseline and one week (n=76).
SD, Standard Deviation; SE, Standard Error; CI, Confidence Interval; Sig, significance

Pre-MIBAQ1 – Post-MIBAQ	 6.4  	      8.06	                 92	                       4.51                                     8.20	          .000

Mean SD
SE 

Mean
95% CI of difference
Lower Upper Sig (2-tailed)

Table 8. Patient Global Impression of Change (PGIC) scores (n=68).
Participant indicated how her baby’s breastfeeding is now, compared to before treatment at this office. 

Scale competed at one week from baseline.
Pearson’s correlation (2-tailed) to MIBAQ change score=.539, significant at the 0.01 level

Very
much better

7

4%

A
little better

5

47%

No
change

4

19%

A
little worse

3

4%

Much
worse

2

0%

Very
much worse

1

0%

Much
better

6

25%
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The MIBAQ also appears to be sensitive to clinical change. 
Pre- to post-changes were significantly correlated to the 
PGIC, which is a reliable, valid and clinically sensitive out-
come measure.35,36 Furthermore, the MIBAQ provides con-
dition-specific detail, while the PGIC is a global measure, 
and it is recommended that the PGIC be combined with 
measures for specific factors.35,36 

It is likely that the MIBAQ could be streamlined to include 
fewer questions; in this study, we noted five questions for 
which > 50% participants marked “never or seldom” at 
baseline, indicating that the item was either non-relevant, or 
they didn’t understand what it meant. However, since this 
study’s sample is not necessarily representative of all chi-

Table 6. Comparison of pre- and post-MIBAQ scores (n=76).
Percentages are rounded to the nearest whole number.  

N=Seldom or never; S=Sometimes; O=Often; A=Always or very often

Domain  and Infant’s actions

Latching

Slips off nipple 

Latches on the tip of nipple area only

Bites or chomps on nipple

Nipple is sore, blistered or cracked

Pulls at nipple while nursing

Can’t open mouth widely

Sucking

Starts and stops nursing during a feeding

Falls asleep during feeding

Sucking sounds not rhythmic 

Whistling sound while nursing 

Sucking is weak

Does not empty the breast at each feeding 

Swallowing

Milk spills out of mouth while nursing 

Chokes or gags on milk when nursing

Makes clicking sound while nursing

Excessive gas, burping, spitting up

Symmetry

Difficulty latching on one breast more than other

Turns head to one side more frequently/easily

Head/face irregular shape on one side 

Global

Wants to nurse almost constantly

Restless sleep

Excessive crying

Not gaining weight adequately

Pre-MIBAQ %
N

26

20

32

43

33

26

N

8

7

36

58

59

30

N

32

40

43

28

N

37

29

87

N

37

42

65

72

S

45

45

46

32

42

28

S

29

33

33

22

26

38

S

40

37

29

26

S

32

25

5

S

40

40

33

11

O

22

28

11

15

18

26

O

40

38

18

15

11

22

O

21

12

15

24

O

15

20

1

O

17

15

3

7

A

7

9

12

11

7

20

A

24

22

13

4

4

9

A

7

12

13

22

A

17

26

7

A

7

4

0

11

Post-MIBAQ %
S

47

47

36

25

50

49

S

40

49

34

24

24

39

S

45

42

30

36

S

32

43

8

S

46

37

32

15

O

16

13

7

9

12

17

O

25

28

12

5

5

17

O

8

13

7

22

O

9

15

4

O

7

9

3

3

A

1

3

4

9

5

5

A

15

15

5

1

1

5

A

7

1

7

11

A

4

9

1

A

4

1

1

3

N

36

37

53

57

33

29

N

21

9

49

70

67

38

N

40

43

57

3

N

55

33

87

N

43

53

65

80

ropractic or other health care providers’ practices, it would 
take a larger and more representative sample to conduct a 
factor analysis to consolidate the items in the MIBAQ. A 
shorter questionnaire that did not lose its clinical sensitivity 
would be preferable, if possible. Its reliability should also 
be assessed in future, larger studies. The PGIC, which we 
used to assess the validity of the MIBAQ, is a general mea-
sure which may be helpful to adopt as well.

Limitations
The chief limitation of this study was that our sample was 
likely not representative of DC practice, since it was a sam-
ple of convenience, with two of the doctors contributing 
64% of the participants. Even with this limitation, we were 
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able to demonstrate that the MIBAQ is sensitive to patient-
reported (in this case, proxy-patients) change. 

Another limitation, although without bearing on the prima-
ry purpose of the study, was the short time frame for follow-
up. We chose it in order to minimize attrition, which was 
successful. However, it is interesting that over one third 
(37%) of infants were discharged at one week, and that 
two thirds (76%) of infants had some degree of improve-
ment within that period of time. Future studies should be 
planned to follow infants all the way to discharge, to obtain 
complete information on course of care as well as final out-
comes rather than interim outcomes.

A large majority (76%) of mothers in this study reported 
that their infant had a tongue, lip or buccal tie, and of those, 
63% had received medical treatment. Because tongue-tie 
was not the focus of the study, these data are limited by the 
lack of more detailed information on this finding and by the 
fact that the sample size was not large enough to do a sub-
analysis of infants that had had the procedure compared to 
those that had not. 

The small sample size also precluded subanalyses by other 
demographics, particularly the infants’ age. Primary breast-
feeding issues thus could not be differentiated from those 
arising after the neonatal period. However, this was not the 
purpose of this study, and the age range of 0-6 months was 
adequate for the initial assessment of the MIBAQ instru-
ment.

Conclusion
The MIBAQ is a feasible and clinically responsive patient-
oriented outcome measure that may be useful as a method 
to collect outcomes of manual treatment of musculoskeletal 
dysfunctions in infants with suboptimal breastfeeding. Fu-
ture studies should employ larger and more representative 
samples, perhaps of other practitioners as well as chiro-
practors who care for infants with musculoskeletal factors 
related to suboptimal breastfeeding. 
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