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ABSTRACT
Objectives  Examine variations in parent’s preferences 
for their child’s type 1 diabetes (T1D) follow-up care and 
the determinants of the preferred intensity of care. Clinical 
guidelines recommend multidisciplinary management of 
T1D, with follow-up visits with an endocrinologist at least 
every 3 months in the paediatric population. However, 
there could be heterogeneity in parents’ needs, and 
preferences in terms of care management may deviate 
from clinical guidelines.
Setting  Not applicable.
Participants  Parents who have a child living with T1D and 
who reside in Quebec, Canada.
Intervention  In collaboration with a patient-partner (a 
parent of a child with T1D), we developed a survey to 
collect data from parents of children living with T1D. 
Our primary outcome of interest was the preferred time 
in months between two appointments. We ran a probit 
model to analyse longer time (over 3 months between 
appointments), compared with the standard of care 
(3 months or less).
Results  Results suggest that about one-third (33%) of 
parents want to deviate from the guideline. Parents who 
want to increase the time between appointments are 
more experienced in the management of the disease 
and have higher costs than those who wish to follow 
the 3-month guideline. The number of years since the 
diagnosis is positively associated with a preference for a 
longer time between appointments, while the perceived 
useful of information provided during the consultation, 
and a parent having made a change in their professional 
life were negatively associated with a desire to space out 
appointments. The child’s gender is not a significant factor 
in parents’ preferences.
Conclusions  Adapting visit protocols could make the 
health system more efficient to respond to T1D patients 
and their parent’s needs.

INTRODUCTION
Type 1 diabetes (T1D) is usually diagnosed 
in childhood and the diagnosis is generally a 
disruptor for the family.1 It requires changes 
in lifestyle and habits, particularly in terms 
of food and eating schedules,2 and regular 
medical visits. Clinical guidelines recom-
mend multidisciplinary management of T1D, 

with follow-up visits with an endocrinolo-
gist at least every 3 months in the paediatric 
population.3

Clinical guidelines are important in stan-
dardising care and their development 
represented a shift in paradigm away from 
professional judgement. The past 35 years 
have seen an increasing development of clin-
ical guidelines to manage quality of care, 
particularly for the management of chronic 
conditions.4 5 The development includes the 
participation of experts and a review of the 
literature to determine which treatments are 
most effective. However, they are based on 
average effects6 and there have been reports 
of conflict of interests in expert panels.7 8 In 
addition, the development process does not 
necessarily involve patients, whose prefer-
ences may not be reflected in clinical guide-
lines9 and these may even be in conflict with 
guidelines.10 Clinicians’ perspective may be 
focused on the potential clinical benefits, 
without acknowledging the costs for patients. 
Patients may not be comfortable expressing 
concerns over the cost of proposed treat-
ments, but research findings suggest that 
they would like their doctors to bring up the 
issue.11 While there is a growing utilisation 
of decision aids to support shared decision 
making, cost information is scarce in the 
aids.12

Strengths and limitations of this study

►► A patient-partner was engaged in all steps of the 
study.

►► Clinical guidelines may lead to overutilisation of ser-
vices for the follow-up of type 1 diabetes in a pae-
diatric population.

►► Clinical guidelines may not be possible to follow in 
areas with limited access to services (eg, rural and 
remote).
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In the case of paediatric T1D, the condition affects 
not only children, but also their parents, who may feel 
emotionally distressed,13 14 and may need to make 
changes to their professional situation in order to care 
for their child.15

In such a context, regular follow-up visits every 3 months 
may not reflect the preferences of parents, and yet endo-
crinologists following clinical guidelines schedule them 
as recommended. Some studies examined other aspects 
of T1D care management, but the frequency of such visits 
and how this frequency aligns with parents’ preferences 
has not yet been studied. In our sample for instance, the 
preferences of almost one third of parents (33.08%) 
diverge from the recommended time between the last 
two follow-up visits. We hypothesise that there is hetero-
geneity in the costs and benefits of such visits and that 
parents’ needs and preferences in terms of care manage-
ment may deviate from the guideline.

METHODS
The methods of the study are described in detail in the 
protocol.16 Briefly, in collaboration with a patient-partner 
(a parent of a child with T1D), we developed a survey 
(see online supplemental appendix) to collect data 
from parents of children living with T1D in Quebec, the 
second most populous province of Canada. The survey 
was reviewed by two parents of children living with 
diabetes and a physician for face validity, which led to 
slight modifications in the language. Participants were 
recruited with posters in diabetes clinics, on social media, 
through T1D associations and fundraising events, and 
personal contacts of the research team members. The 
questionnaire was made available online in both French 
and English and was anonymous.

Patient and public involvement
A patient-partner (parent of a child living with diabetes) 
contacted the lead author about conducting a study on 
follow-up care with concerns about how standardised 
practices may not meet the needs of all parents. The 
patient-partner and the researcher had a meeting to 
discuss potential research questions and a study design. 
Once elaborated, the patient-partner facilitated the 
recruitment of participants through connections with 
associations and to other parents of children living with 
T1D. A research assistant followed up with the distribu-
tion of the recruitment material (posters for clinics, flyers 
to distribute at events, etc). Participants were informed 
that no personal identifiers or contact information would 
be collected in the process. However, the research team 
plans to disseminate the study results to the diabetes asso-
ciations that supported participant recruitment, once 
these results are published. An open access publication 
also enables sharing the link to the article on social media 
platforms through which participants were recruited, 
among others.

Variables
Our outcome variable of interest was the participant’s 
response to their preferred time laps between two 
follow-up visits in months, which in the questionnaire 
could be answered with a cursor or by writing a number 
(eg, 6).

We were interested in examining to which extent 
parents’ preferences with follow-up visits align with 
the clinical guidelines and in estimating the effect of 
perceived costs and benefits of the visits on the preferred 
frequency of visits. Costs considered were those related 
to the visits (such as transportation or parking). Partic-
ipants reported their estimated cost of a visit (in Cana-
dian dollars). Another question asked parents if they had 
made a change in their professional life because of the 
child’s diagnosis: for a job that offered more flexibility, to 
reduce the number of hours of work, or to leave the work-
force entirely. We measured benefits indirectly through 
the perceived value of the information gained during 
the follow-up appointment. We accounted for whether 
the child used an insulin pump, the experience with 
the condition in terms of years since the diagnosis, and 
the region of residence as some regions have specialised 
multidisciplinary teams for paediatric diabetes.

Analytical approach
Although the question regarding the period that should 
separate two appointments let respondents put an actual 
number of months, our interest was in the deviance to the 
clinical guideline. Therefore, we decided to transform 
the outcome into a two-level variable as follow:

	﻿‍

y==




0 if z ≤ 3

1 if z > 3 ‍�

where ‍z‍ represents the number of months between two 
appointments with the endocrinologist from the parents’ 
perspective. The first category (‍y = 0‍) includes number of 
months up to three, that is, reflecting the current guide-
line. This group is considered as our benchmark and 
serves as the comparison group. The other group (‍y = 1

‍) represents parents willing to deviate from the current 
guideline by increasing the time (in months) that sepa-
rate two visits with the endocrinologist (ie, 4 months or 
more).

A typical approach to analyse a binary variable such as 
our outcome ‍y‍ is to estimate a probit or logit model. We 
rely on a probit model in the framework of this paper. 
Hence, we model the effect of our control variables on 
the willingness of parents to lengthen the time between 
two appointments with the endocrinologist to over 3 
months (‍y = 1‍).

For a typical parent ‍i‍, our model is as follow:

	﻿‍ p
(
yi = 1

)
= F

(
βXi

)
‍� (1)

where ‍Xi ‍ is a vector of explanatory variables, ‍βk‍ the 
parameter vector and ‍F

(
.
)
‍ is the cumulative distribution 

function of a standard normal distribution.
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RESULTS
We report descriptive statistics in table  1. Although 
we had 311 respondents (n=23 to the English version 
and n=288 to the French version), some respondents 
skipped questions which reduced the number of obser-
vations that could be used in our analyses. Results 
suggest that the preferences of almost one third of 
parents (33.08%) deviate from the guideline. Parents 
willing to lengthen the time between two appointments 
are more experienced in the management of the disease 
and have disbursed, on average, more than parents in 
the first category.

We report the result of our models in table 2. A posi-
tive coefficient means that an increase in the predictor 
leads to an increase in the predicted probability of 
preferring more space-out appointments. A negative 
coefficient means that an increase in the predictor leads 
to a decrease in the predicted probability. The pseudo 
‍R2‍ indicates that the model explains 18.71% of the vari-
ation. The significance test suggests that our covariables 

are jointly significant at 1%. A one unit increase in the 
number of years since the T1D was diagnosed raises the 
probability that a parent wants to increase the number 
of months between two appointments by 0.105. The 
coefficient of the direct cost to attend an appoint-
ment is positive but not significant. A child’s use of an 
insulin pump is associated with a lower (but not signif-
icant) likelihood of wanting to increase the number of 
months between two visits. The dummies related to the 
helpfulness of the information provided in the daily 
management of the child’s diabetes are negative and 
significant. Parents who derive great and noticeable 
improvements from the information provided during 
their last appointment are more likely to want to follow 
the guideline compared with those for whom the infor-
mation made no change or minor change.

Table 1  Descriptive statistics of the study population

y=0 y=1

Sample proportion 66.92 33.08

No of years since 
diagnosis (SD)

4.23
(3.91)

5.72
(4.00)

Direct cost to attend an 
appointment in $C100 
(SD)

1.69
(3.02)

2.77
(11.02)

Use of insulin pump

 � Yes 36.93 45.98

 � No 63.07 54.02

Helpfulness of information 
provided

 � No/minor improvements 13.13 28.38

 � Yes, noticeable 
improvements

47.50 48.65

 � Yes, great 
improvements

39.38 22.97

Change in professional life 
(1or both parents)

 � Yes 43.90 47.37

 � No 56.10 52.63

Region

 � Capitale nationale and 
Chaudière-Appalaches

36.93 32.18

 � Montréal and 
Montérégie

27.27 16.09

 � Other regions 35.80 51.72

No of children

 � One 18.18 25.00

 � Two 55.84 50.86

 � More than two 25.97 24.14

Table 2  Factors affecting parents’ preferences in 
shortening or lengthening time between follow-up visits

Variables

No of years since diagnosis 0.105***
(0.0260)

Average cost of an appointment 0.0198
(0.0151)

Child uses an insulin pomp −0.377
(0.225)

Helpfulness of information provided:

 � No change or minor improvement Reference

 � Yes, noticeable improvements −0.603*
(0.265)

 � Yes, great improvements −1.06***
(0.300)

At least one parent made a change in 
their professional life

−0.576**
(0.204)

Region

 � Capitale nationale and Chaudière 
Appalaches

−0.326
(0.221)

 � Montréal and Montérégie −0.572*
(0.276)

 � Other Reference

No of kids

 � One kid 0.709**
(0.234)

 � Two kids Reference

 � More than two kids −0.0312
(0.246)

Constant 0.440
(0.292)

Pseudo 0.1871

Observations 224

*P<0.05, **p<0.01, ***p<0.001
SEs in parentheses.
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The coefficient related to the dummy variable 
assessing whether parents have made changes to their 
professional life is negative and significant. This suggests 
that parents who have made changes to their profes-
sional life to accommodate their child’s condition are 
less likely to want to increase the number of months 
between two appointments compared to those who have 
not made any change. The number of children in the 
family is also significant. Compared with parents with 
two children, parents with one child are more likely to 
want to increase the time between two appointments 
while those with more than two children are less likely. 
This suggest that having more children does not lead 
parents to want to space out visits with the endocrinol-
ogist with their child living with T1D. Variables such us 
the child’s gender, parent’s education level and income 
have no significant effect on our dependant variable.

Another useful way of assessing the relationship 
between independent variables and a binary outcome is 
by computing and plotting the predicted probabilities. 
These graphs provide a quick and informative way to 
picture the relation between a binary outcome and a 
covariable. To display our results, we plot the probabil-
ities of event ‍y2 = 1‍ separately for our covariables. The 
graphs are presented in figures 1 and 2.

The probability that ‍
(
y = 1‍) increases with the number 

of years since the T1D was diagnosed. The slope is 
steeper from 6 years of experience suggesting that the 

more experienced parents have a stronger preference 
toward increasing the distance between visits with the 
endocrinologist. The same pattern is observed with the 
direct cost to attend the appointment, but the slope 
is regular and lower. Parents living in a region with 
an easier access to a specialised T1D team (Capitale 
Nationale and Chaudière Appalaches and Montreal 
and Montérégie) are significantly less likely to want to 
increase the number of months between appointments. 
The region variable appears to represent the effect of 
the indirect cost variable such as the number of work-
days missed, or the number of school days missed.

DISCUSSION
Several studies have investigated the impact of clinic 
visits on glycaemic control in T1D children and adults.17 
The majority of the studies align with the current inter-
national treatment guidelines for young people with 
T1D, which recommend that a young person should 
attend a diabetes clinic four times per year, at 3-month 
intervals for a better glycaemic control. This control 
is generally determined by the value of HbA1c. Our 
study rather addresses the relevance of in-person clinic 
visits from the parents’ perspectives. It reveals that the 
3-month intervals do not necessarily meet all parents’ 
preferences and needs. This discrepancy is explained 
by many factors related to the number of years since 

Figure 1  Adjusted predictions of covariates on probability of distancing visits the y-axis of each graphic represents the 
probability of preferring to distance visits over 3 months the x-axis of each graphic represents a covariate (included in the 
regression models): number of years since the T1D was diagnosed, direct cost to attend appointments, use of insulin pump, 
helpfulness of information provided during the appointment, having made a change in their professional life (such as leaving a 
position for one that is more flexible or changing to part-time work), region where the family leaves, number of children in the 
family. T1D, type 1 diabetes.
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the diagnosis, the average cost of a visit for parents, 
the type of care (insulin pump or daily injections), 
the helpfulness of information provided during the 
visits, the impact on the parents’ professional life and 
the region of residence. A prospective cohort study on 
1472 T1D children and young adults living in British 
Columbia, Canada, reported a decrease in the adher-
ence to clinical practice guidelines for the treatment 
of T1D across all age groups as years from diagnosis of 
T1D increases.18 Health region, sex and age at diagnosis 
emerged as important factors that impact adherence to 
clinical guidelines. Our results bring additional factors 
regarding the preferences of parents and the factors 
associated with those preferences. Adapting the time 
interval between visits to the patients’ needs would 
align with the philosophy of putting patients and their 
caregivers (parents) at the centre of care.19 20

Our results show that, as the number of years since 
the T1D diagnosis increases, parents prefer to space 
out visits to the endocrinologist. This can be explained 
by the fact that parents acquire over time the knowl-
edge necessary for a better management of their chil-
dren’s diabetes. Previous studies pointed out the desire 
of parents to make most decisions, over time, inde-
pendently or in collaboration with their care provider 
and to be respected for their expertise gained from 
the lived experience with diabetes.17 21 22 Our hypoth-
esis is further supported by our results showing that 

parents for whom the information provided during 
the last appointment had little or no effect on how 
they cared for their children’s T1D prefer more spaced 
visits compared with parents who used the information 
to make changes. Our results may also indicate that 
the information provided during the visits may not 
be in line with parents' needs. In Howe et al, parents 
wanted clinicians to be knowledgeable and up to date in 
research and technology, and able to provide them with 
clear medical information and resources.21

Our study shows no significant correlation between 
the HbA1c value at the last appointment and the 
preferred time interval between visits suggesting that 
frequent visits are not necessarily seen by parents as a 
way of improving the daily management of diabetes. 
This supports the ideas already reported in other 
studies where interviewed parents (experienced and 
with a new diagnosis) insisted on the importance of 
immediate access to the diabetes team when needed for 
the problems encountered in their daily lives outside 
the routine scheduled visits.23 Recent studies also ques-
tioned blood glucose monitoring in the time interval 
between clinic appointments.18 Amed et al reported 
a significant decline in the number of blood glucose 
checks as the number of days increased from the 
clinic visit.18 Although this result may in part suggest 
the necessity of maintaining regular in-person visits 
to keep the patients motivated, other options could 

Figure 2  Adjusted predictions of covariates on probability of distancing visits. The y-axis of each graphical represents the 
probability of preferring to distance visits over 3 months the x-axis of each graphic represents a covariate (included in the 
regression models): number of years since the T1D was diagnosed, direct cost to attend appointments, use of insulin pump, 
helpfulness of information provided during the appointment, having made a change in their professional life (such as leaving a 
position for one that is more flexible or changing to part-time work), region where the family leaves, number of children in the 
family. T1D, type 1 diabetes.
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be considered to remedy this problem by resorting to 
alternative human (eg, psychologist) and technical 
resources. A number of papers raised this issue and 
examined the recourse to other care intervention types 
such as internet-based transmission and telemedicine to 
either replace in-person visits24 or to offer additional 
support to patients and parents between visits for a 
better diabetes control.25–27 A pilot study (with a limited 
number of patients and a single clinic) compared a 6‐
month intensive remote therapy intervention (IRT) 
with conventional care (CC) for children and adoles-
cents with T1D.25 All patients (both IRT and CC) had 
regular quarterly clinic visits and uploaded device data 
regarding insulin, blood glucose and physical activity to 
the clinic on a weekly basis. For IRT patients, the data 
were analysed by research staff every week (diabetes 
educator, nurse practitioner and/or physician) and 
parents were contacted to discuss recommendations in 
case an adjustment to the diabetes management plan 
was required. The pilot study concludes that remote 
monitoring and between‐visit patient interaction may 
be an effective strategy for improving diabetes control 
among children and adolescents with T1D. It reports 
that routine quarterly care for IRT participants yielded 
shorter clinic visits. Another study on T1D adolescents 
showed that electronic transmission of blood glucose 
levels and other diabetes data every 2 weeks—in lieu 
of a clinic visit—results in a similar level of glucose 
control and incidence of acute diabetes complications 
when compared with current standard care.24 Such 
care delivery models could reduce the costs to families 
associated with in-person visits, a cost that was associ-
ated with a preference for more spaced-out visits in our 
study. Another potential option would be to have virtual 
consultations, which would lower the costs for parents. 
Physicians in Quebec are mostly paid through fee-for-
service. At the time that the survey was developed, 
physicians could only bill for in-person consultations. 
With the pandemic, billing was permitted for virtual 
consultations but only for the duration of the state of 
sanitary emergency. Physician payment policies would 
need to be modified to enable the use of virtual consul-
tations postpandemic.

Our results question the relevance of in-person visits 
with an endocrinologist at the same frequency regard-
less of the patients’ needs and preferences. One should 
also keep in mind that the use of telemedicine and 
related diabetes technology requires a minimal knowl-
edge and could generate increasing costs for patients 
to acquire them, depending on the nature of the tech-
nology and insurance coverage.28

Our results also suggest that parents who have made 
changes to their professional life are less likely to want 
to increase the number of months between two appoint-
ments compared with those who have not made any 
change. Our interpretation is that this change was made 
by parents to accommodate their child’s condition. This 
is supported by a recent study where job insecurity was 

reported by parents as a major barrier of good diabetes 
management in their child.29 Parents felt the length and 
timing of clinic visits could lead to a loss of pay or job.29

Our results also reveal that the use of an insulin pump is 
associated with a lower likelihood of wanting to increase 
the number of months between two visits. This can be 
explained by the challenges of learning and operating 
the pump, compared with multiple daily injections, that 
requires specific skills to master the technology.30 Some 
parents have more difficulty making choices among the 
multitude of options offered by insulin pumps to adjust 
the care plans by themselves.

Our findings also point out that patients who live far 
from specialised diabetes clinics prefer to increase the 
time between in-person visits. Our interpretation is that 
these parents will have to be away from work and their 
children from their schools longer to access these clinics 
and that the burden associated with the in-person visits 
is higher compared with those who live close to a special-
ised diabetes clinic. Reducing in-person visits frequency 
could be beneficial for these parents if their children’s 
diabetes is well controlled. On the other hand, for 
those for whom diabetes was not controlled, reducing 
in-person visits could negatively affect their health. In 
a study in British Columbia, Canada, children travel-
ling more than 2 hours to attend a tertiary T1D clinic 
had significantly higher mean glycated haemoglobin 
(HbA1C), increased perceived barriers to care, and 
lower satisfaction with treatment compared with those 
travelling less than 1 hour and those receiving care in 
their local community.31 In Amed et al, the proportion of 
person-years with an optimal or good adherence to clin-
ical practice guidelines varied across health regions.18 
This was explained by the fact that children and youth 
often travel long distances to access diabetes care.

Our findings suggest that a patient-centred approach 
with a flexible time interval between consecutive 
in-person clinic visits would be more efficient. Such an 
approach would enable a more efficient use of health-
care resources for T1D children and their parents and 
meet their needs. It is important to mention that we 
do not question the need for blood tests and frequent 
checks for HbA1c every 3 months as suggested by the 
current guidelines. We rather discuss: (1) the relevance 
of 3-month interval for in-person visits with the endocri-
nologist, which could be burdensome and unnecessary 
for some patients and (2) the need for more frequent 
visits than in the current guidelines for other patients. 
One could imagine more frequent in-person visits with 
the endocrinologist for children with poorly controlled 
T1D32 or those who are in a precarious situation.33 
More frequent visits may also be required before the 
transition from paediatric to adult age, which is consid-
ered one of the most critical phases for adherence to 
treatment and T1D management.34 Some studies point 
out that the largest part of self‐management transfer 
between parents and adolescents takes place when the 
patient is between the ages of 13 and 16.35 Less frequent 
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in-person visits could be sufficient for children with 
well-controlled diabetes, those whose parents are able 
to make the necessary adjustments, or those benefiting 
from continuous or intermittent glucose monitoring 
and other diabetes-oriented technologies that facilitate 
remote monitoring.

There are some limitations to the study. First, a 
survey carries a self-selection bias that those choosing 
to participate may be different from people who abstain 
from participating. However, on observable character-
istics, our sample seem to reflect the general popula-
tion. Second, we had assumed that follow-up was always 
conducted with an endocrinologist. One respondent 
commented that in her remote area, follow-up visits 
were with a general practitioner as endocrinologists 
were not available. We consider that this occurrence 
should be rare and not have affected our results. Finally, 
we had limited information on the complexity of the 
diabetes. We did ask about whether HbA1c targets were 
reached, but this variable was not significant.

CONCLUSION
Overall, our study shows that there is heterogeneity 
in parent’s preferences, with about 33% of parents 
receiving what they perceived as too much care. A 
change in the protocols of visits with the endocrinolo-
gist could help direct resources where and when young 
patients with T1D and their parents will need them 
the most. More in-depth work must be undertaken in 
collaboration with healthcare providers and patients to 
determine how best to align visits with the needs and to 
ensure that burden on families is limited, yet that the 
follow-up is sufficient to ensure the health of children 
living with T1D. The approach could be extended to 
other chronic conditions to examine to which extent 
guidelines meet patients’ needs, which could result in a 
shift of specialised healthcare resources between condi-
tions for which there are unmet needs.
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