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Abstract

Aim—To examine the distribution and association of sociodemographic, adherence and barriers-
to-care factors in relation to glycaemic control within insulin regimens in US children with Type 1
diabetes in the SEARCH for Diabetes in Youth study.

Methods—Self- or parent-reported data from 1095 children with Type 1 diabetes aged 10-17
years were collected on insulin regimen, sociodemographics, diabetes self-management, diabetes-
related family conflict and barriers to care. Multivariable logistic regression analysis identified
poor glycaemic control correlates within each insulin regimen.

Results—Participants included 694 children on insulin pump therapy, 188 receiving basal-bolus
injections, and 213 on a mixed insulin regimen. Of these, 28.5%, 45.2% and 51.2%, respectively,
had poor glycaemic control [HbA1; = 80 mmol/mol (9.5%)]. Family conflict between parent and
child regarding diabetes management was the only factor significantly associated with poor
glycaemic control in all insulin regimens (insulin pump, A< 0.0001; basal-bolus injections,
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P=0.0002; mixed insulin regimen, £=0.0103). For children on insulin pump, poor control was
significantly associated with non-white race (£=0.0008), living in multiple households (P=0.0331),
having Medicaid insurance (£=0.0090), and low insulin adherence (A<0.0001). For children on a
mixed insulin regimen, living in multiple households (£=0.0256) and not spending enough time
with healthcare provider (£=0.0058) correlated with poor control.

Conclusions—A high percentage of US children with Type 1 diabetes had poor glycaemic
control, especially those not using an insulin pump. Early identification of children with risk
factors associated with poor glycaemic control within insulin regimens and addressing diabetes-
related family conflict may allow interventions to improve diabetes management.

Introduction

Achievement of optimal glycaemic control is a challenge for children with Type 1 diabetes.
A significant proportion do not achieve the HbA target of < 58 mmol/mol (7.5%)
recommended by the American Diabetes Association (ADA) [1-3]. The SEARCH for
Diabetes in Youth (SEARCH) study reported that 56% of children with Type 1 diabetes
overall and >70% of adolescents with Type 1 diabetes in the USA had HbA 1 levels higher
than the target recommended by the ADA [1,2]. In addition, 17% of these children had poor
glycaemic control, defined as an HbA level = 80 mmol/mol (9.5%) [1]. The T1D
Exchange Clinic Network recently reported that only a small percentage of children (17—
23%) meet the ADA HbA 1 target [3].

Lower socio-economic status, adolescent age, ethnic minority group, single parent family
structure, greater family conflict, lower parental involvement in diabetes care, access to care
difficulties, and lack of a regular diabetes provider have all been linked to higher HbA .
levels [4,5]. In addition, the SEARCH study reported that sociodemographic characteristics
were associated with type of insulin regimen used [2]. Insulin pump use was more likely in
children of non-Hispanic white race/ethnicity, those from higher-income families, those with
more highly educated parents, and those with private insurance [2]. Intensification of
regimen to insulin pump therapy was also more likely in children with these
sociodemographic characteristics [6] and the lowest HbA; levels were reported in those on
insulin pump therapy [2].

Although studies have examined glycaemic control in different insulin regimens, no study
has examined glycaemic control within each insulin regimen group to determine the factors
that distinguish those with poor from those with intermediate or good glycaemic control.
Identifying these factors may lead to interventions that could improve glycaemic control
within the insulin regimen deemed most clinically appropriate for a given patient. The
objectives of the present study were (1) to examine the proportion of children with Type 1
diabetes from the SEARCH study with poor, intermediate and good glycaemic control
within each insulin regimen group and (2) to examine the distribution and association of
sociodemographic, adherence and barriers-to-care factors in relation to poor glycaemic
control within insulin regimens.
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Materials and Methods

The SEARCH study is an ongoing multicentre population-based study of prevalent and
incident cases of physician-diagnosed diabetes mellitus in people aged <20 years.
Participants were identified in geographically defined populations of Colorado, Ohio, South
Carolina and Washington, and among health plan enrollees in California and Indian Health
Service beneficiaries from American-Indian populations. A detailed description of the
SEARCH study and methods has been published [7,8].

SEARCH study participants with incident diabetes in 2002—-2006 and 2008 who had a
baseline study visit near diabetes diagnosis and at least 5 years” duration of diabetes were
invited to participate in a follow up in-person study visit (cohort visit). Cohort visit
participants with Type 1 diabetes who were aged 10-17 years at the time of their follow-up
visit are included in the present analysis. Participants were excluded if they did not report
taking insulin at the follow-up visit (7=7), or HbA;. data were missing (/7=102).

Survey information on insulin regimen, medical history, sociodemographics, adherence and
barriers to care was collected from the parent and child at the study visit. Clinical and
sociodemographic factors are listed in Table 1. Adherence factors included diabetes-related
family conflict, hypoglycaemia fear, eating problems, frequency of blood glucose
monitoring, and frequency of missed insulin doses.

Family conflict was assessed with a parent and child version of the validated revised
Diabetes Family Conflict Scale, consisting of 19 items [9]. This survey focused on conflict
over diabetes care in the past month between parent and child. It includes the following
items: remembering to give insulin; taking the appropriate amount of insulin; remembering
to check blood sugars; results of blood sugar monitoring; type of meals and snacks eaten;
carrying treatment for hypoglycaemia; rotating injection sites or infusion sets; and logging
blood sugar results. Higher scores indicate greater family conflict (total score range 19-57).

Fear of hypoglycaemia was evaluated with the validated modified Hypoglycaemia Fear
Survey which includes a parent and child version of a worry and behaviour subscale [10,11].
The worry subscale measures anxiety related to negative hypoglycaemia effects, and the
behaviour subscale measures behaviours taken to avoid hypoglycaemia. Higher scores
indicate greater hypoglycaemia fear. Eating problems were assessed with the validated
revised Diabetes Eating Problem Survey and were completed by the child only [12]. This
survey focused on disordered eating behaviours and attitudes in the past month, including
insulin omission or underdosing. Higher scores indicate higher risk of disordered eating.

Barriers-to-care questions were derived from the National Longitudinal Study of Adolescent
Health and Consumer Assessment of Healthcare Providers and Systems survey (CAHPS
3.0) and focused on access and process barriers in the past year according to parent report
[13,14]. Access barrier factors included problems with access to care, lack of a regular
provider, and cost of care. Process barrier factors included contextual care (receiving care
that accounts for personal and family context), provider—family communication problems,
and difficulty obtaining health information.
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Blood was drawn during the study visit to measure HbA;; (analysed at Northwest
Laboratories) and glycaemic control was categorized based on ADA guidelines as good [<58
mmol/mol (<7.5%), intermediate [58 to <80 mmaol/mol (7.5 to <9.5%)] and poor [> 80
mmol/mol (= 9.5%)] [15]. All data were collected according to standardized study protocols
by trained, certified staff.

Insulin regimens were classified into three categories: 1) basal-bolus with continuous
subcutaneous infusion (insulin pump therapy); 2) basal-bolus injections with glargine or
detemir plus rapid-acting insulin (insulin lispro, insulin aspart, or insulin glulisine); and 3)
mixed insulin regimens consisting of (a) multiple daily injections (=3 injections) with
glargine or detemir insulin plus NPH insulin plus regular or rapid-acting insulin, (b) multiple
daily injections (=3 injections) with any insulin types excluding basal insulin (glargine or
detemir), or (c) one to two injections per day, excluding insulin glargine or detemir.

Statistical analyses

Demographic and clinical characteristics were summarized within insulin regimens using
mean + SD for continuous variables and counts and percentages for categorical variables.
Statistical associations of sociodemographic, adherence and barriers-to-care factors with
poor glycaemic control were examined within each insulin regimen using multivariable
logistic regression models. Initial models were adjusted for sex, race/ethnicity, age at cohort
study visit, and diabetes duration. Forward stepwise model selection suggested additional
adjustments, which varied across regimens. A final unified model was fitted to facilitate
comparison and interpretation of results while adjusting for all other factors in the model.
Statistical analyses were performed using SAS 9.4 (SAS Institute, Cary, NC, USA).

Ethical approval

Results

The institutional review boards for each site approved the study protocol and informed
consent and assent were obtained from participants.

Study population

The study sample included 1095 children with Type 1 diabetes aged 10-17 years with a
mean diabetes duration of 7.5 + 1.8 years (Table 1). Their mean age at the cohort study visit
was 14.4 + 2.2 years. There were 694 participants on insulin pump, 188 on basal-bolus
injections, and 213 on a mixed insulin regimen.

Glycaemic control within insulin regimens

The overall mean HbA;. was 77 £ 19 mmol/mol (9.2 + 1.7%), with 35.8% having poor
glycaemic control, while only 11.2% had good glycaemic control. The percentage of
children with poor glycaemic control was highest in the mixed insulin regimen group
(regimen 3) and lowest in the insulin pump group (regimen 1). Of the participants using an
insulin pump, 28.5% (95% CI 25.2-31.9) had poor glycaemic control, while 45.2% (95% ClI
38.1-52.3) of those on basal-bolus injections and 51.2% (95% CI 44.5-57.9) of those on a
mixed insulin regimen had poor glycaemic control. Only a small percentage of participants
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were within the ADA HbA target of <58 mmol/mol (<7.5%): 14.4% (95% CI 11.8-17.0)
of those on insulin pump, 8.0% (95% CI 4.1-11.9) of those on basal-bolus injections, and
3.8% (95% CI 1.2-6.3) of those on mixed insulin (Table 1 and Fig. 1).

Association of sociodemographic, adherence and barriers-to-care factors with poor
glycaemic control within insulin regimens

Odds ratios (ORs) from the multivariable analysis examining the factors associated with
poor glycaemic control within insulin regimens are shown in Table 2 (unadjusted) and Table
3 (adjusted for all variables including diabetes duration, race/ethnicity, age at cohort study
visit, and sex). Unadjusted factors associated with higher odds of poor glycaemic control in
all three insulin regimen groups were non-white race, living in multiple households,
decreased adherence to insulin treatment, parent-reported diabetes-related family conflict,
eating disorders, and not spending enough time with healthcare provider (Table 2). Having
Medicaid insurance, longer diabetes duration, and older age at cohort study visit was
associated with poor glycaemic control in those on insulin pump. Having Medicaid
insurance, and being female were also associated with poor glycaemic control in children on
a mixed insulin regimen.

After adjusting for all selected clinical, sociodemographic, adherence and barriers-to-care
factors in the unified model, the variables significantly associated with poor glycaemic
control in children on insulin pump therapy included: non-white race [OR 2.7 (95% CI 1.5-
4.72)], living in multiple households [OR 1.8 (95% CI 1.05-3.08)], having Medicaid
insurance [OR 2.0 (95% CI 1.19-3.38)], and low insulin treatment adherence [OR 4.0 (95%
Cl 2.40-6.75) for missing insulin one to five times per week vs less than once per week
(Table 3)]. For children on a mixed insulin regimen, living in multiple households [OR 4.8
(95% CI 1.21-19.27)] and not spending enough time with healthcare provider [OR 3.8 (95%
Cl 1.47-9.64)] were correlates of poor control (Table 3). In the multivariable analysis after
adjusting for all factors in the unified model, parent-reported diabetes-related family conflict
was the only factor significantly associated with poor glycaemic control in all three insulin
regimen groups. Child-reported diabetes-related family conflict was not significantly
associated with poor glycaemic control. In children on insulin pump therapy with poor
glycaemic control, the mean + SD parent-reported diabetes family conflict score was 27.8
+5.8, in children on basal-bolus injections the score was 28.8 + 6, and for children on a
mixed insulin regimen the score was 28.5+6.7. Each 1-point increase in the parent-reported
family conflict score above the minimum score of 19 (score range 19-57, with a higher
score indicating more conflict) was associated with increasing odds of poor glycaemic
control [per 1-point increase: insulin pump therapy, OR 1.1 (95% CI 1.05-1.15); basal-bolus
injections, OR 1.2 (95% CI 1.10, 1.35); mixed insulin regimen, OR 1.1 (95% CI 1.03, 1.22);
Table 3].

Parental fear of hypoglycaemia was associated with slightly lower odds of poor glycaemic
control in young people on insulin pump therapy [OR 0.97 (95% CI 0.95, 0.99)] and basal—
bolus injections [OR 0.93 (95% CI 0.90, 0.97); Table 3].
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Discussion

The results from this SEARCH study of 1095 US children with Type 1 diabetes show that a
high proportion had poor glycaemic control regardless of insulin regimen, especially among
those not on an insulin pump. Diabetes-related family conflict was a key factor associated
with poor glycaemic control noted within all insulin regimen groups. The distribution of
additional sociodemographic, adherence and barriers-to-care factors associated with poor,
intermediate and good glycaemic control varied within insulin regimens. In the group with
the best glycaemic control (those on insulin pump therapy), non-white race, having
Medicaid insurance, living in multiple households, and low insulin adherence were notable
factors associated with poor glycaemic control. In the most vulnerable group with the
highest HbA; (those on a mixed insulin regimen), significant correlates of poor glycaemic
control were inadequate social and environmental support (living in multiple households, not
spending enough time with the provider, and diabetes-related family conflict). This study
demonstrates that a combination of sociodemographic, adherence and barriers-to-care
factors are significantly related to glycaemic control and that these factors vary within
insulin regimens. Addressing these factors within insulin regimens may improve care for
children with Type 1 diabetes.

Parent-reported diabetes-related family conflict was the only factor significantly associated
with poor glycaemic control in all insulin regimen groups after adjustment for other
variables in the unified model. Higher diabetes-related family conflict in children is a strong
predictor of poor glycaemic control [16,17], probably as a result of its impact on adherence
to diabetes management. Anderson et al. [16] reported that child and parental report of
higher diabetes-related family conflict was significantly associated with higher HbA ¢
levels. In another study of 145 adolescents with Type 1 diabetes and their parents over 1
year, higher diabetes-related family conflict scores predicted decreased adherence to blood
glucose monitoring and poorer HbA 1. [17]. Furthermore, higher diabetes-related family
conflict has been reported as a significant predictor of decreased quality of life in children
with Type 1 diabetes [18,19]. Increased diabetes-related family conflict is also linked with
depression and anxiety in children with Type 1 diabetes [20,21]. The present study supports
the findings of previous studies and highlights the significant association of diabetes-related
family conflict with poor glycaemic control regardless of type of insulin regimen. It is
important that the medical team identify this conflict so that it can be addressed. To our
knowledge, the present study is the largest Type 1 diabetes cohort examination of diabetes-
related family conflict.

Targeted behavioural interventions may be used to address diabetes-related family conflict
and potentially improve diabetes management. Wysocki et al. [22] reported the effectiveness
of Behavioural Family Systems Therapy for Diabetes (BFST-D) over 18 months, with
improvement of HbA . in adolescents with Type 1 diabetes. In that study, children with
Type 1 diabetes and their families received training sessions focused on communication,
problem-solving, cognitive restructuring of attitudes/viewpoints, and family function and
structure [22]. Implementation of interventions to reduce diabetes-related family conflict is
important given it is one of the potentially modifiable factors in the home environment that
could significantly improve diabetes care management.
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Sociodemographic and adherence factors have also been associated with poor glycaemic
control in numerous studies of children with Type 1 diabetes [3,23]. Similarly to other
studies, we found that minority race/ethnicity (hon-white) was associated with higher HbA;
[24,25]; however, after adjustment for other sociodemographic and adherence factors, this
factor remained significant only for children on insulin pump therapy. Non-Hispanic white
children were more likely to be on insulin pumps compared to other insulin regimen groups,
and within the insulin pump group, race/ethnicity was an important correlate of glycaemic
control. The smaller sample size for those on basal-bolus injections and mixed insulin
regimens compared to the insulin pump group may explain the nonsignificance of race/
ethnicity after adjustment for basal-bolus injection regimen and mixed insulin regimen.

As in the present study, previous studies have also reported that public health insurance
(Medicaid) is independently associated with poorer glycaemic control [26,27]. In the present
study, this correlate of poor glycaemic control was significant only for children on insulin
pump therapy. Children with private insurance were more likely to be on insulin pumps
compared to other insulin regimens.

Family structure may also affect glycaemic control. Previous studies have reported worse
glycaemic control in children whose parents were separated or divorced compared to
children with married parents [28,29]. This supports our finding that participants living in
two or more households were more likely to have poor glycaemic control in both the insulin
pump therapy and the mixed insulin regimen groups.

Not surprisingly, decreased adherence to insulin administration was also associated with
poor glycaemic control. This factor remained significant after adjustment for other
sociodemographic and adherence factors in children on insulin pump therapy only. This may
be attributable to inaccurate reporting of insulin adherence from children on basal-bolus
injections and mixed insulin regimens.

Despite being on an insulin pump, children with lower socio-economic status and decreased
environmental stability (living in multiple households) remained at high risk of poor
glycaemic control. Awareness of the above factors may help diabetes providers in their
management of children with Type 1 diabetes. Early identification of children with the risk
factors associated with poor glycaemic control noted above may lead to increased and earlier
interventions resulting in improved patient care.

Inadequate time with the diabetes care provider was the only barrier-to-care factor that
remained a significant correlate of poor glycaemic control after adjustment for other
sociodemographic, adherence and barriers-to-care factors. This was only noted for the group
on a mixed insulin regimen, which contained the highest percentage of minority race
children and Medicaid insured children of all regimen groups. The SEARCH study group
has previously reported an association between barriers to care and poor glycaemic control
[5]. Targeted efforts to improve diabetes care in this high-risk population may include
increased time with the diabetes provider, social worker and the certified diabetes educator.

Limitations of the present study include self-report of adherence and barriers-to-care factors;
participants may have biased estimations of their adherence (frequency of self-blood glucose

Diabet Med. Author manuscript; available in PMC 2020 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Snyder et al.

Page 8

monitoring, frequency of missed insulin injections, diabetes-related family conflict,
hypoglycaemia fear, and eating problems) and may have under-reported or denied their
barriers to care. The notably lower number of participants on basal-bolus injections and a
mixed insulin regimen compared to those on insulin pump therapy may have limited the
study’s statistical power to detect potential significant correlates of poor glycaemic control
in those on a basal-bolus injection regimen or a mixed insulin regimen. Our results derive
from participants who attended at least two research visits and therefore their access to care
may be relatively high, with a bias towards lower report of barriers to care. Finally, as this
was a cross-sectional study, causality cannot be determined between factors such as
diabetes-related family conflict and poor glycaemic control.

The SEARCH study includes a large and racially diverse cohort in multiple centres across
the USA. The present study is also the first study, to our knowledge, that examines the
influence of sociodemographic, adherence and barriers-to-care factors within insulin
regimens. Furthermore, the inclusion of additional social and psychological factors including
diabetes-related family conflict in our analysis of poor glycaemic correlates builds on
previous SEARCH studies.

In conclusion, the substantial proportion and numbers of US children with poor glycaemic
control and HbA ¢ values over the ADA-recommended target is a critical and complex
problem. Multiple sociodemographic, adherence and barriers-to-care factors are associated
with poor glycaemic control, and the distribution of these factors varied within insulin
regimens. Lower socio-economic status significantly increased the likelihood of poor control
for children on insulin pump therapy, while reporting inadequate time with their diabetes
provider was a notable correlate of poor control for those on a mixed insulin regimen. Home
environmental instability was a significant poor glycaemic correlate for both children on
insulin pump therapy and those on a mixed insulin regimen. The present study highlights the
importance of increased support and education for children with Type 1 diabetes with these
circumstances to overcome these social obstacles. In addition, the association between
diabetes-related family conflict and poor glycaemic control regardless of insulin regimen
supports the importance of screening for and addressing family conflict in all children with
Type 1 diabetes. The identification and implementation of effective and practical strategies
aimed at expanding social support for children with Type 1 diabetes and their families may
result in improved glycaemic control.
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What’s new?

Despite advances in the treatment of Type 1 diabetes, a significant proportion
of children with Type 1 diabetes have poor glycaemic control.

This study in children with Type 1 diabetes identified multiple
sociodemographic, adherence and barriers-to-care correlates of poor
glycaemic control, which varied within each insulin regimen group.

This study provides the largest Type 1 diabetes cohort examination of
diabetes-related family conflict, and found that family conflict regarding
diabetes management was the only significant poor glycaemic correlate in all
insulin regimens.

Routine screening for and addressing of correlates of poor glycaemic control,
including diabetes-related family conflict, is critical in improving the care of
children with Type 1 diabetes.
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Figure 1. Glycaemic control within insulin regimen groups.
Poor: HbA; = 80 mmol/mol (= 9.5%); intermediate: HbA1. 58 to <80 mmol/mol (7.5% to

<9.5%); good: HbA;. <58 mmol/mol (<7.5%).
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Table 1

Characteristics of participants with Type 1 diabetes by insulin regimens

Insulin regimen
Totals Insulin pump  Basal-bolus injections  Mixed insulin P§

Number of participants 1095 694 188 213

Mean HbA,, <0.0001
mmol/mol 77+19 74+15 81+20 85+ 21
% 9217 8914 9.6+18 9.9+19 <0.0001

Glycaemic control *

Age at cohort study visit, years 14.4+22 141+22 146+22 151+22 <0.0001

Diabetes duration, years 75+18 76+18 75+19 74+17 0.3786

Race/ethnicity, 77 (%) <0.0001
White 828 (75.6) 593 (85.4) 117 (62.2) 118 (55.4)

Black 108 (9.9) 36 (5.2) 27 (14.4) 45 (21.1)

Sex, 11(%) 565 (51.6) 365 (52.6) 87 (46.3) 113 (53.1) 0.2743
Female 530 (48.4) 329 (47.4) 101 (53.7) 100 (46.9)

Male

Household incomf, n(%) <0.0001
<$25,000 156 (15.3) 63 (9.5) 33(19.5) 60 (31.6)
$25,000-$49,000 189 (18.5) 98 (14.8) 50 (29.6) 41 (21.6)
$50,000-$74,000 182 (17.8) 117 (17.7) 29 (17.2) 36 (18.9)
>$75,000 493 (48.3)  383(57.9) 57 (33.7) 53 (27.9)

Maximum parental education, 77 (%) <0.0001
<High school graduate 138 (12.6) 49 (7.1) 42 (22.3) 47 (22.3)

Some college to associates degree 380 (34.8) 214 (30.9) 79 (42.0) 87 (41.2)
>Bachelors degree 574 (52.6) 430 (62.0) 67 (35.6) 77 (46.5)

Health insurancef, n(%) <0.0001
Private 805(75.9) 556 (83.1) 127 (69.4) 122 (58.7)
Medicaid/Medicare 255(24.1) 113 (16.9) 56 (30.6) 86 (41.3)

Number of households lived in, 7 (%) 0.0255
1 925(84.5) 592 (85.3) 147 (78.2) 186 (87.3)
2+ 170 (155) 102 (14.7) 41 (21.8) 27 (12.7)

Parent diabetes family conflict score’/ 25.8+55 25350 26459 26.7+6.2 0.0012

Data are means + SD unless otherwise indicated.

*
Poor: HbA1¢ = 80 mmol/mol (= 9.5%); intermediate: HbA1¢ 58 to <80 mmol/mol (7.5% to <9.5%); good: HbA1¢ <58 mmol/mol (<7.5%).

fEchuding participants who did not know or chose not to answer household income question.
iOther/none category excluded.
§Pvalue evaluating differences across insulin regimen groups using chi-squared (categorical) or one-way ANOVA (continuous).

”Score ranges from 19 to 57. Higher score indicates more conflict. Scored for complete surveys only (A=1056).
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Unadjusted odds ratios (95% CI) for logistic regression model predicting poor glycaemic control (HbAlc = 80

mmol/mol, 9.5%) within insulin regimens in children with Type 1 diabetes

Regimen

Insulin pump N=694 (198

*
events )

Basal-bolus injections N=188

(85 events*)

Mixed insulin N= 213 (109

*
events )

Factor

OR (95% CI)

P

OR (95% CI)

P

OR (95% Cl)

P

Diabetes duration, years 7

Non-white race/ethnicity (referent:
non-Hispanic white)

Female sex (referent: male)

Age at cohort study visit”

Number of households lived in = 2
(referent: living in 1 household)

Medicaid/Medicare Insurance
(Referent: private insurance)

Number of times missed insulin
1-5/week vs <1 week
1+/day vs <1 week

Family conflict survey (parent

report)

Low blood sugar survey (parent

report)’t

Eating problem surveyf

Problems receiving care (access
barrier; referent: no problem
receiving care)

Problem not spending enough time
with provider (process barrier;
referent: no problem spending
enough time with provider)

1.1(1.01, 1.22)
2.7 (1.74, 4.12)

1.2 (0.85, 1.64)
1.2 (1.07, 1.25)

2.4 (1.55, 3.66)

2.6 (1.69, 3.88)

4.2 (2.75, 6.36)
3.5 (2.08, 5.96)
1.14 (1.10, 1.19)

0.99 (0.98, 1.00)

1.06 (1.04, 1.07)

1.1 (0.48, 2.38)

1.5 (1.06, 2.18)

0.0265

<0.0001

0.3237
0.0003

<0.0001

<0.0001

<0.0001
<0.0001
<0.0001
<0.0001

0.0943

<0.0001

0.8635

0.0235

1.1(0.93, 1.26)
1.9 (1.04, 3.42)

0.8 (0.46, 1.46)
1.1 (0.92, 1.20)

2.6 (1.26, 5.29)

1.5 (0.80, 2.82)

2.8 (1.16, 6.80)
3.4 (1.23, 9.55)
1.2 (1.08, 1.23)

0.98 (0.96, 0.997)

1.10 (1.05, 1.14)

1.2 (0.35, 4.45)

2.0 (1.05,3.72)

0.3162

0.0380

0.4927
0.4485

0.0093

0.2087

0.0082
0.0218
0.0185
<0.0001

0.0269

<0.0001

0.7375

0.0359

1.1 (0.96, 1.33)
1.8 (1.02, 3.04)

1.7 (1.00, 2.97)
1.1(0.99, 1.27)

3.9(1.50, 10.10

2.2(0.25,3.87)

1.7 (0.75, 3.83)
9.8 (2.81,33.91
1.1 (1.06, 1.18)

1.00 (0.98, 1.02

1.06 (1.03, 1.08

0.6 (0.24, 1.55)

2.1(1.13,3.81)

0.1321

0.0424

0.0495
0.0668

0.0051

0.0063

0.0011
0.2034
0.0003
<0.0001

0.8168

<0.0001

0.2974

0.0183

OR, odds ratio.

*
Logistic regression model predicts odds of poor control, therefore events refers to number of participants with poor glycaemic control.

7 .
Per 1 year increase

7 L
Per 1 unit increase on survey.
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Adjusted odds ratios (95% CI) for multivariable logistic regression model predicting poor glycaemic control
[HbA 1 = 80 mmol/mol (9.5%)] within insulin regimens in children with Type 1 diabetes

Insulin regimen

provider)

with provider (process barrier; referent:
no problem spending enough time with

Insulin pump N=596 (171 Basal-bolus injections N=160 Mixed insulin N=171 (90
events) (68 events) events)

Factor Adjusted OR P Adjusted OR P Adjusted OR P

(95% CI)” (95% CI1)* (95% CI)*

Diabetes duration (years)f 1.1(0.97,1.22) 0.1594 1.1(0.89, 1.38) 0.3581 1.1(0.90, 1.47) 0.2783

Non-white race/ethnicity (referent: 2.7(1.50, 4.72) 0.0008 1.7 (0.64, 4.62) 0.2848 1.7 (0.70, 4.22) 0.2421

non-Hispanic white)

Female sex (referent: male) 1.1 (0.69, 1.66) 0.7502 0.5(0.21, 1.22) 0.1280 1.4 (0.60, 3.10) 0.4632

Age at cohort study visitf 1.1(0.99, 1.22) 0.0634  0.9(0.76, 1.12) 0.4117 1.1(0.89, 1.26) 0.4888

Number of households livet n > 2 1.8 (1.05, 3.08) 0.0331 2.2(0.78,5.95) 0.1384 4.8(1.21,19.27) 0.0256

(referent: living in 1 household)

Medicaid/Medicare Insurance 2.0(1.19,3.38) 0.0090 0.8 (0.29, 1.93) 0.5565 2.2(0.985,5.17) 0.0649

(referent: private insurance)

Number of times missed insulin <0.0001 0.1360 0.2130
1-5/week vs <1 week 4.0 (2.40, 6.75 <0.0001 7 f f f
1+/day vs <1 week 2.4 (1.27,4.73) 0.0075 7 s f f

Family conflict survey (parent report)’t 1.1 (1.05, 15) <0.0001 1.2(1.10, 1.35) 0.0002 1.1(1.03,1.22) 0.0103

Low blood sugar survey (parent report)  0.97 (0.95, 0.99) 0.0004 0.93(0.90, 0.97) 0.0001 1.0 (0.98,1.03) 0.6998

7

Eating problem survey’f 1.0 (0.99, 1.04) 0.2609 1.1(0.99, 1.12) 0.0857 1.0 (0.97, 1.06) 0.4114

Problem not receiving care (access 0.9 (0.32, 2.28) 0.7476 0.4 (0.06, 2.80) 0.3716 0.1 (0.03, 0.51) 0.0038

barrier; referent: no problem receiving

care)

Problem not spending enough time 1.3 (0.85, 2.11) 0.2136 1.4 (0.57, 3.48) 0.4649 3.8(1.47,9.64) 0.0058

OR, odds ratio.

*
Adjusted for all variables shown in the table, as well as clinical site.

s .
Per 1-year increase.

i .
Per 1-unit increase on survey.

fNot displayed where overall covariate Pvalue is >0.05.
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