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ABSTRACT 

OBJECTIVE:   The purpose of this study was to determine the efficacy of 
chiropractic manual therapy for infants with unexplained crying behavior 
and if there was any effect of parental reporting bias. 
 
METHODS:   Infants with unexplained persistent crying (infant colic) 
were recruited between October 2007 and November 2009 at a chiropractic 
teaching clinic in the United Kingdom. Infants younger than 8 weeks were 
randomized to 1 of 3 groups:  

(i) infant treated, parent aware;  
(ii) infant treated, parent unaware; and  
(iii) infant not treated, parent unaware.  

The primary outcome was a daily crying diary completed by parents over a 
period of 10 days. Treatments were pragmatic, individualized to 
examination findings, and consisted of chiropractic manual therapy of the 
spine. Analysis of covariance was used to investigate differences between 
groups. 
 
RESULTS:   One hundred four patients were randomized. In parents 
blinded to treatment allocation, using 2 or less hours of crying per day to 
determine a clinically significant improvement in crying time, the increased 
odds of improvement in treated infants compared with those not receiving 
treatment were statistically significant at day 8 (adjusted odds ratio [OR], 
8.1; 95% confidence interval [CI], 1.4-45.0) and at day 10 (adjusted OR, 
11.8; 95% CI, 2.1-68.3). The number needed to treat was 3. In contrast, the 
odds of improvement in treated infants were not significantly different in 
blinded compared with nonblinded parents (adjusted ORs, 0.7 [95% CI, 
0.2-2.0] and 0.5 [95% CI, 0.1-1.6] at days 8 and 10, respectively). 
 
CONCLUSIONS:   In this study, chiropractic manual therapy improved 
crying behavior in infants with colic. The findings showed that knowledge 
of treatment by the parent did not appear to contribute to the observed 
treatment effects in this study. Thus, it is unlikely that observed treatment 
effect is due to bias on the part of the reporting parent. 
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Introduction 
 
Excessive infant crying in otherwise healthy infants, traditionally called infant colic, 
continues to be an enigmatic condition with no known cause and no known cure. [1-3] 
Afflicting between 10% to 30% of all infants and consuming significant health care 
resources, [2] infant colic is a problem for parents and clinicians, both of whom try a 
wide range of therapies with often disappointing results. 
 
Despite decades of research, a clear pathogenesis has not been elucidated. 
Notwithstanding, what is clear is that underlying disease is rare in the excessively crying 
baby [4] and that half of those affected recover by 6 months of age, [5] with a small 
proportion at risk of injury [6] or long-term developmental problems. [7-9] In an effort 
to help their child with what appears to be a painful condition, some parents choose 
complementary and alternative medicine (CAM), including chiropractic manual 
therapy. [9-12] To date, several randomized trials have been reported, [13-19] and 
although these trials demonstrate some reduction in crying, weaknesses in study 
methodologies have compromised their contribution to the evidence base. [20-23] 
 
A Danish study in 1999 [13] showed manual therapy resulted in a significant reduction 
in crying in a 2-week trial when compared with simethicone (known to have no effect 
over placebo [3]) as a control. However, the parents were not blind to treatment 
allocation, which could have biased their reports of outcome. Similarly, a British study 
in 2006, comparing manual therapy with no treatment, showed significant declines in 
crying in the treatment group, but again, parents were not blind to the intervention 
received. [14] In contrast, a Norwegian study in 2002, which did blind the parents to 
treatment allocation, showed similar reductions in crying with manual therapy and with 
placebo. [15] However, the manual therapy in that trial was an intervention nonspecific 
to the patient. A British study in 2005 compared 2 manual therapies, and although 
participants in both treatment arms showed reductions in crying, there was no placebo 
group for comparison. [16] Finally, 3 South African studies showed that significant 
improvements in crying with manual therapy over detuned ultrasound [17] and 
medication [18, 19] can only be found in conference proceedings and therefore remain 
unpublished in the peer-reviewed literature. Based on these studies, there is some but 
not conclusive evidence to make a recommendation of manual therapy for the 
excessively crying baby. [22] For there to be a better understanding about the efficacy of 
chiropractic treatment for infants with colic, these methodological weaknesses should 
be addressed. 
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Therefore, the objectives of this study were to conduct a single-blind, randomized 
controlled trial comparing chiropractic manual therapy with no treatment and to 
determine whether parents' knowledge of treatment biases their report of change in 
infant crying. The questions posed were as follows:  

(i) in colicky infants, is there a difference in crying time between infants who receive 
chiropractic manual therapy and those who do not, and  
 
(ii) in colicky infants, is there a difference in infant crying time between parents blinded 
and parents not blinded to treatment?  

 

 

Discussion 
 
This study investigated the effect of chiropractic manual therapy in infants with infantile 
colic and the effect that blinding has on the report of crying time by the parent. In 
previous studies, [13, 14, 16-19] any apparent effect that an intervention had on crying 
time in colicky infants has been challenged for lack of blinding of the parents and the 
consequential potential for reporting bias. In studies of interventions for excessive 
crying in infants, there is no alternative to the outcome being based on the parent's self-
report of crying behavior, and although crying diaries in themselves have been shown to 
be valid measures, [27, 28] the influence of the parent knowing whether or not his/her 
child was treated raises suspicions, rightly or wrongly, about any observed treatment 
effect. We attempted to overcome this impediment by purposively designing the trial to 
observe what, if any, effect the parent knowing about their child's treatment had on the 
report of crying time. The treatment was based on evidence that showed that such 
therapy has been implicated in reduced crying, and previous authors have hypothesized 
that colic is a musculoskeletal disorder. [13, 29, 30] Moderate finger pressure on 
irritable muscles has shown a relaxation response in adults, which included decreased 
heart rate and increased alpha and beta brainwave activity, which hallmark a relaxation 
response. [30] A reduction in heart rate secondary to a therapeutic manual impulse at 
the suboccipital region has been similarly demonstrated in infants. [31] Other research 
corroborates the safety of the treatment found in this trial. [32] 
 
In answer to our first question, the results of our study showed statistically significant 
differences in the change in crying time between infants receiving treatment and no 
treatment in parents blinded to treatment allocation and a greater odds of improvement 
in the treated group toward the end of the 10-day trial period. Although the results were 
not always statistically significant, the trend was for the treated infants to show a greater 
reduction in crying than those in the nontreated group within 2 to 3 days. This suggests 
that any beneficial effect of treatment is apparent early on, thus quickly reassuring 
anxious and distressed parents. The question on group allocation posed at the end of the 
study suggests that the procedures taken to blind parents were reasonably successful, 
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and the degree of blinding was not dissimilar between the treated and nontreated 
groups. When comparing the effects of parents blinded and not blinded to treatment, 
there were no significant differences in the reduction in crying, indicating that blinding 
the parent had no biasing effect on the report of infant crying behavior. Other studies 
[13, 14, 16-19] where the lack of parental blinding has been cited as a possible 
explanation for an observed treatment effect might therefore be reconsidered in the 
light of this finding. The only other study [15] in which parents were blinded reported 
no differences in effect between groups. Possible explanations for differences in the 
findings from this study and the one reported here include differences in treatment and 
control groups (their participants underwent motion palpation and holding/soothing, 
whereas our control group did not receive any clinical handling) and in the primary 
outcome measure. Moreover, it is likely that the study of Olafsdottir et al [15] included 
more infants at the severe end of the crying spectrum (as all had been previously treated 
unsuccessfully in the health care system), and the analysis did not account for the large 
dropout in the control group, which may have included the highest criers, as other 
studies show. [13, 33] 
 
All dropouts in this study occurred in the no-treatment group, which has also been 
shown to be the case in other studies. [13, 33] Although the parents of these infants 
were apparently “blind” to the treatment group, we can speculate that any lack of 
improvement deterred parents from returning to the clinic. Alternatively, these parents 
may have correctly guessed that their child was not being treated and left the trial to be 
treated elsewhere. This is supported by our findings of no difference between the 
treatment groups in which parents were blinded and not blinded to treatment. We 
found a clinically significant effect of chiropractic manual therapy in this patient group 
but, importantly, that this is evident despite whether or not parents know their child 
was treated. We can conclude that any reporting bias by the parent was not responsible 
for the observed effect of treatment in this study. 
 
A relatively low number of parents (n = 5 [15%]) reported that their child was not 
treated in the NTB group. It is also true that this was greater in the TB group, where 17 
(49%) of the parents considered that either their child was not treated or they did not 
know. One reason for this is that we are, of course, not comparing like with like because 
the second is a composite figure. In addition, the 9 who dropped out in the NTB group 
might be assumed to have done so because their babies were not being treated. If this 
assumption were true, this would raise the number of patients who were not being 
treated to 14 (41%). When combined with the number of parents who did not know (20; 
59%), this would bring the total to 100% compared with the 48% in the TB group, in line 
with what might be expected. 
 
Limitations  
 
This randomized trial did have limitations that caution interpretation of the findings, 
not least conducting a trial in a routine practice setting and the consequential problems 
of loss to follow-up. This was compounded by the fact that we decided, for ethical 
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reasons, to discharge patients who were recovered early on in the trial. [34] Together 
with small sample sizes from the outset and variability within our data sets, this meant 
that estimates of effects in the target population were imprecise, thus compromising, at 
least in part, their clinical use. 
 
Although we paid particular attention to blinding the parents, it was not possible to 
exclude the parent from the treatment room altogether because of regulations governing 
chiropractic treatment for minors in the United Kingdom. Moreover, we only checked 
parents for blinding at the end of the study. By asking parents to state whether or not 
they thought their child was being treated, it was inevitable that any change in their 
child's condition by the end of the treatment period would have influenced their 
decision. Thus, we did not know the parents' “beliefs” day by day throughout the study 
period at times when they were completing the crying diary. Furthermore, as a single-
blind trial, we only attempted to blind the parents. It was obviously not possible to blind 
those administering the treatment, and thus, the findings of this study may be subject to 
practitioner bias. The practitioners in this trial had no part in reporting outcomes from 
care. 
 
External validity is often problematic in randomized trials, and this study is no 
exception. Infants were treated in an outpatient teaching clinic by different final-year 
student interns accompanied by experienced clinicians. This does not reflect treatment 
that is received in established chiropractic practices. Similarly, most parents were 
referred by general practitioners, midwives, and health visitors in the area, and in many 
cases, parents expected to pay for treatment. Whether our sample represents the 
population of parents of infants with excessive crying symptoms is therefore 
questionable. Moreover, the inclusion criterion that allowed for the mother's diagnosis 
of excessive crying is a subjective one, although paradoxically, this may increase the 
generalizability of the findings and all infants did fit the routine definition of colic for 
amount of crying previously shown in the research. [1-3, 25-29] Also, diary information 
and parental reporting of accurate time crying may be subject to recording error or bias. 
 
Finally, we used 2 cutoffs in the change in crying time with which to categorize 
improvement in our participants. The more conservative of these was 2 or less hours per 
day of crying, which has been reported in the literature as a “normal” level of crying. 
[24, 35] The other cutoff of more than 30% reduction in crying was entirely arbitrary 
on our part and is open to challenge. However, we felt it necessary to define these end 
points to report the findings in clinically significant terms rather than as group mean 
statistically significant decreases in crying time that are more difficult to interpret from 
a clinical perspective. Both cutoff points were chosen for the practical reason to increase 
the robustness of the clinical results because cutoff points can be considered arbitrary. 
We did not mix the cutoff points but purposely kept them separate, to address any 
criticism concerning an idiosyncratic cutoff point.  
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Conclusion 
 
In conclusion, the findings of this study demonstrate a greater decline in crying behavior 
in colicky infants treated with chiropractic manual therapy compared with infants who 
were not treated. The findings also showed that knowledge of treatment by the parent 
did not appear to contribute to the observed treatment effects in this study. Thus, it is 
unlikely that observed treatment effect is due to bias on the part of the reporting parent. 
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