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ABSTRACT

Introduction
Recently, a parent-reported outcome measure based on com-
mon public health issues and features of infant life has been 
developed and found to be valid and reliable.1 This ques-
tionnaire is referred to as the United Kingdom Infant Ques-
tionnaire (UKIQ), and was designed to capture information 
about an infant’s complaints and maternal concerns across 
various domains including maternal impressions of feeding, 
sleeping and crying behaviors, comfort in the supine posi-
tion, cervical range of motion and “tummy time.”1 Addition-
ally, it enquires about the mother’s mental state, which may 
be of relevance clinically due to its recognized impact on in-
fant health outcomes.2,3

Historically, patient-reported outcome measures (PROMs) 

have mainly been implemented for research purposes.4 How-
ever, their application in clinical practice is becoming more 
common for monitoring patient progress and quantifying 
response to treatment. Additionally, PROMs have become 
recognized as tools for improving communication between 
clinicians and patients and aiding shared decision making.5 

The use of PROMs in infant care has lagged behind, not least 
because the infant cannot complete their own questionnaires. 

Though infants are disproportionately frequent users of 
chiropractic care6,7,8 the chiropractic profession has been the 
object of criticism for a lack of high quality research support-
ing its treatment of this population.9,10,11  A valid and reliable 
outcome measure is a key requirement for conducting high 
quality clinical research and the UKIQ could meet the need 
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for a patient-centered tool for research of chiropractic care 
for infants.1  

An electronic version of such a measure might be particular-
ly useful.  Some evidence suggests that patients prefer elec-
tronic methods for collecting information to paper methods12 
particularly in younger populations13 and that use of elec-
tronic methods may improve completion rates when using 
PROMs.14,15 An electronic version of this tool could circum-
vent the substantial logistic and administrative challenges 
involved in paper-based collection of PROMs.16 

The use of electronic PR0Ms for adult patients in chiropractic 
clinical practice has been shown to be feasible.17 An electron-
ic version of the UKIQ seems theoretically well-suited to the 
collection of data from large populations. However, it would 
need to be adopted by chiropractors in practice in order for it 
to be effectively used for this purpose and it is possible that 
certain factors might impede widespread adoption. In par-
ticular, clinician perception of an outcome measure’s clini-
cal value and ease of use have been suggested as important 
factors for the successful routine implementation of outcome 
measures in addition to good organizational and administra-
tive support.16,18

This study’s primary objective was the investigation of the 
feasibility of using an electronic version of the previously 
validated UKIQ widely across chiropractic care.  

Methods
This was a prospective, multi-center observational study 
conducted during October and November, 2016, in the Unit-
ed Kingdom. The infant clinic within the Anglo-European 
College of Chiropractic and four other private chiropractic 
clinics were recruited for participation. Ethical approval was 
granted by the Anglo-European College of Chiropractic Re-
search Ethics Sub-Committee. 

Feasibility benchmarks were set a priori (Table 1).  While ar-

bitrarily determined, these benchmarks were thought to be 
realistic indicators of user acceptance and the technical feasi-
bility of widespread use of this tool.

Participating clinics were required to have access to their 
own hand-held device for completion of the questionnaire. 
All mothers presenting their infant (0-12 months) for treat-
ment and/or examination for the first time were eligible for 
inclusion. Exclusion criteria included mothers presenting 
a child over one year of age, who did not speak English or 
were intellectually incapable of providing consent to partici-
pation and infants being presented by someone other than 
the mother. Mothers younger than 16 years of age were also 
ineligible for inclusion.  Clinics were asked to track instances 
in which mothers did not consent to participation or were 
unable to provide consent.

The electronic UKIQ was completed during patient regis-
tration in the reception area to prevent interaction with the 
clinician from influencing responses. The questionnaire was 
completed in a web browser and data was subsequently 
entered into an Excel™ worksheet on a web server in en-
crypted form using SSL technology. All data was password 
protected. Formstack® provided the services for this project.  
A follow-up questionnaire was completed in a similar fash-
ion at the fourth visit or when deemed clinically appropri-
ate by the treating chiropractor. Chiropractors were allowed 
to use their discretion in determining appropriate timing of 
follow-up, but were given the guidance that this should take 
place when they thought that clinically significant change 
(improvement or worsening) had occurred. In cases where 
patients were discharged or parents decided to discontinue 
care, the questionnaire was provided at the last visit even if 
this was prior to the fourth visit. No follow-up was pursued 
in cases that were referred to another professional without 
treatment given at the first visit or in cases where care was 
discontinued without the follow-up being completed at the 
last visit.

All data were collected anonymously and analyzed in pooled 
form.  Infant gender and age in weeks were collected due to 
their clinical relevance, but no other identifying data were 
obtained.

Clinics were encouraged to contact the lead researcher with 
any problems encountered and to log any occurrence of tech-
nical issues preventing online completion. Additionally, clin-
ics that did not actually implement the electronic UKIQ dur-
ing the study period despite initial enrolment were contacted 
for their feedback, specifically regarding any barriers to im-
plementation. At the close of the study, one chiropractor and 
one receptionist from each participating clinic were asked to 
complete a questionnaire in order to rate their experience in 
using the electronic UKIQ.  

An electronic parent reported infant outcome measure in chiropractic clinics:  a feasibility study

•  70% consent rate (of eligible mother-infant dyads
•  Recruitment of four participating clinics

•  70% completion via electronic method 
     (no technical difficulties) 
•  80% completeness of questionnaire (less than 20% blank 
     or undecipherable items)
•  80% response from mothers that questionnaire was 
     “easy to use”
•  50% follow-up rate
•  Acceptance rating of a minimum of 9/15 for receptionists
•  Acceptance rating of a minimum of 6.5/10 for clinicians

Table 1. Benchmarks for Defining Feasibility of Implementing 
Electronic United Kingdom Infant Questionnaire.
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Results
100 intake questionnaires and 46 follow-up questionnaires 
were completed during the study period. The follow-up rate 
of 46% (46/100) therefore did not meet the predetermined 
feasibility benchmark. There were no cases of maternal re-
fusal to participate, maternal inability to consent or an infant 
being presented by someone other than the mother. 

No incidents of a logistic or technical issue preventing online 
completion of the questionnaire were noted. Data were in-
complete for 0.1% of standard questions on the intake ques-
tionnaire and 0.9% of standard questions on the follow-up 
questionnaire, representing a rate of less than 0.3% for all 
standard questions. For items that could be answered with 
“other,” 2.6% (13/500) were left unspecified by the mothers 
on the intake. Therefore, the feasibility benchmark of more 
than 80% completeness of data was achieved. One incident 
was recorded in which the “submit” button was not hit and 
some loss of data occurred, but there was no indication that 
his had occurred more often.

All mothers consented to participation and most responded 
that they found the questionnaire easy to use (97/98=98.9%), 
indicating a satisfactory level of maternal acceptance of the 
tool. 

Five clinics initially enrolled in the study, but only two of 
these implemented the electronic UKIQ during the study 
period. Feedback from non-participating clinics is summa-
rized in Table 2, but all clinics indicated time constraints as 

an issue in implementing the electronic questionnaire. Two 
of these clinics began using the questionnaire after the study 
period was complete.

Participating chiropractors and administrative staff rated 
their acceptance of the questionnaire highly. Clinical useful-
ness and likelihood of continued use were both rated at 5/5 
by clinicians. Administrative staff provided the following 
mean ratings: 4.5/5 for ease of administering using a hand-
held device, 5/5 for willingness of mothers to complete and 
5/5 for perceived ease with which the mothers completed the 
online questionnaire.

Discussion
All feasibility benchmarks were met, with the exception of 
lower than anticipated clinic participation and follow-up 
rate. These findings indicate that this electronic tool pos-
sesses the technical features necessary for widespread imple-
mentation and that it is well-accepted by its users: mothers, 
chiropractors and administrative staff.  

The low follow-up rate may be partially attributable to the 
short study period, as it is possible that some infants were 
not far enough in the treatment process to warrant comple-
tion of a follow-up questionnaire at the close of the study. 
However, this finding brings to light an area that warrants 
attention in future studies using the UKIQ.

The main barriers to widespread implementation encoun-
tered during this feasibility study appear to be related to 

•  had “a couple of very poorly babies” present and did not want to add stress to mother by asking her to complete the 
questionnaire

•  receptionists were busy with participating in other research efforts  

•  still interested in using the electronic UKIQ, but had no time to get started yet

•  did not hear about the study until late in the study period

•  did still intend to begin using the questionnaire, but had not had time to properly look at the instructions and imple-
ment due to hearing about the study late

•  this clinic did eventually start collecting data using the UKIQ but after the study period was closed

•  busy clinic

•  head receptionist was away on vacation and later ill, both of which de-layed implementation

•  this clinic was already collecting data using the paper version of the UKIQ and did eventually start using the elec-
tronic UKIQ but after the study period was closed

•  experience with paper UKIQ had shown some difficulties with getting follow-up forms completed and the reception-
ist was hopeful that the electronic version might help them complete the follow-up more often

Clinic No.                Comments

1

2

3

Table 2. Feedback from Non-Participating Clinics Regarding Barriers to Implementation 
of the Electronic United Kingdom Infant Questionnaire in Their Clinic.
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shortage of time and high workload of clinicians and admin-
istrative staff. The low follow-up rate is likely also a reflection 
of these issues. This is unsurprising, as workload is common-
ly cited in the literature as an impediment to the implemen-
tation of routine use of PROMs16,19 and the initial phase of 
implementation of such outcome measures is recognized 
as being particularly problematic.20 The short study period 
likely served to highlight this issue.

Utilization of PROMs in research on chiropractic care of in-
fants is congruent with the current trend in growing use of 
PROMs by governments and government agencies in evalu-
ating and attempting to improve healthcare and therefore, it 
seems that endeavors to overcome barriers to implementa-
tion are worthwhile. Future research efforts using the elec-
tronic UKIQ might consider ways in which additional sup-
port can be offered during the implementation phase and a 
longer study period.

Evidence suggests that clinician perception that PROM use 
leads to improved patient care will foster clinician accep-
tance and utilization, while perception that a PROM is only 
useful for research purposes tends to hinder clinician accep-
tance.16 While clinical utility and likelihood of future use was 

rated highly by the participating chiropractors, recruitment 
efforts focused mainly on the need for better quality research 
in the area of pediatric chiropractic care. Shifting the focus 
towards the clinical utility of this tool and the known ben-
efits of PROMs in improving patient satisfaction with care 
and even patient outcomes5,21 might boost future efforts at 
recruiting participating chiropractors.

Chiropractors working in private practice generally do not 
receive compensation for non-clinical activities like research. 
Even in settings like academic hospitals, where research ef-
forts are given priority, a need to support and provide incen-
tive for clinicians to participate in research has been noted in 
the literature.22 Overcoming this lack of incentives will con-
tinue to be challenging when attempting research involving 
private chiropractic clinics.

Conclusion
Most feasibility benchmarks were met during the study peri-
od, suggesting that the electronic UKIQ possesses the neces-
sary technical features for widespread use. However, lower 
than expected clinic participation and completion of follow-
up were encountered. Future research efforts might look to 
the identified barriers in attempts to improve participation 
rates. 
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