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Objective—Most youth with type 1 diabetes do not meet the American Diabetes Association 

(ADA) and International Society for Pediatric and Adolescent Diabetes (ISPAD) targets for 

HbA1c, blood pressure (BP), lipids, and BMI. We hypothesized that ISPAD/ADA goal 

achievement would be associated with better insulin sensitivity (IS) and cardiopulmonary fitness.

Methods—IS was quantified as glucose infusion rate (GIR) from a hyperinsulinemic-euglycemic 

clamp in youth with type 1 diabetes from the RESISTANT (n=86) and EMERALD (n=41) cohorts 

(n=127; age 15.7±2.2 years, 52% girls). Cardiopulmonary fitness was measured as peak oxygen 

consumption (VO2peak/kg) during upright (RESISTANT) or supine (EMERALD) cycle 

ergometry and were stratified by cycle type. Goal achievement was defined as HbA1c <7.5%, BP 

<90th percentile, LDL-cholesterol <100 mg/dL, HDL-cholesterol >35 mg/dL, triglycerides <150 

mg/dL and BMI <85th percentile. Participants were stratified into 3 groups: achieving 0–3 goals 

(n=52), 4 goals (n=48) and 5–6 goals (n=27). Differences between groups were examined with 

generalized linear models.

Results—IS was lower in youth who met 0–3 goals (5.2±3.4 mg/kg/min) vs. those who met 4 

goals (7.4±4.1 mg/kg/min, p=0.04) and those who met 5–6 goals (8.5±4.3 mg/kg/min, p=0.003), 

and remained significant after adjustments for sex and diabetes duration. Upright VO2peak was 

lower in youth who met 0–3 goals (25.8±4.6 mL/kg/min) vs. those who met 4 goals (33.0±7.8 

mL/kg/min, p=0.01) and those who met 5–6 goals (33.2±4.4 mL/kg/min, p=0.004). Similar and 

significant relationships were observed in EMERALD participants for supine VO2peak.

Conclusions—ADA/ISPAD goal achievement was associated with greater IS and 

cardiopulmonary fitness.

Introduction

Over 1.25 million American children and adults have type 1 diabetes. This common 

condition markedly increases excess risk for morbidity and early death from cardiovascular 

disease (CVD) and diabetic kidney disease (DKD) (1, 2), with atherosclerosis beginning in 

childhood and adolescence (3). Elevated glucose, blood pressure (BP) and lipid levels are 

traditionally considered the major contributory factors, but addressing these risk factors in 

children and adolescents remains difficult (1, 2, 4–8). In fact, most youth with type 1 

diabetes in the T1D Exchange Clinic Registry did not meet the American Diabetes 

Association (ADA) and/or International Society for Pediatric and Adolescent Diabetes 

(ISPAD) targets for glycosylated hemoglobin (HbA1c), systolic and diastolic blood pressure 

(SBP/DBP), LDL-cholesterol (LDL-C), HDL-cholesterol (HDL-C), triglycerides (TG) and 

body mass index (BMI) (9). Furthermore, we previously demonstrated that suboptimal 

ADA/ISPAD target achievement is associated with worse cardio-renal health in youth with 

type 1 diabetes (8).

Youth with type 1 diabetes demonstrate lower insulin sensitivity than their normoglycemic 

peers, and insulin sensitivity is increasingly recognized as an important determinant of 

micro- and macrovascular disease in type 1 diabetes (10–14). We demonstrated in youth 

with T1D that higher insulin sensitivity is associated with better peak exercise capacity 

(VO2peak) (15), and that measures of renal health are associated with VO2peak (16). The 

insulin resistance of type 1 diabetes is not limited to obese youth and is not typically 
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associated with characteristics of metabolic syndrome (e.g. hypertriglyceridemia, decreased 

HDL-C and hypertension) (10–14). Furthermore, our previous data demonstrate no 

correlation between HbA1c and insulin sensitivity in youth with type 1 diabetes (17).

It is unknown whether ADA/ISPAD goal achievement is associated with insulin sensitivity 

or VO2peak, two known predictors of cardiovascular disease and mortality, and whether 

these relationships are independent of measures of renal health. If ADA/ISPAD goal 

achievement is associated with better insulin sensitivity and exercise capacity, it would 

support the usefulness of these risk factor targets in clinical practice. Accordingly, the aim of 

our study was to examine the relationships between achievement of ADA/ISPAD goals 

(HbA1c, SBP, DBP, LDL-C, TG, HDL-C and BMI) and insulin sensitivity and VO2peak. We 

hypothesized that ADA/ISPAD goal achievement would be associated with higher insulin 

sensitivity and VO2peak in youth with type 1 diabetes.

Methods

Participants

Pubertal adolescents between the ages of 12 and 21 years were included from two local 

studies: RESistance to InSulin in Type 1 ANd Type 2 diabetes (RESISTANT) and Effects 

of MEtformin on CardiovasculaR Function in AdoLescents with Type 1 Diabetes 

(EMERALD). Participants were recruited from type 1 diabetes clinics at the Barbara Davis 

Center for Childhood Diabetes and from local private practices via advertisements. Eighty-

six adolescents with type 1 diabetes from RESISTANT and 41 from EMERALD had data 

available for analyses of cardiopulmonary fitness, insulin sensitivity, and ISPAD risk factors.

Screening included a history, physical examination with BP measurement, Tanner staging, 

and fasting laboratory testing (HbA1c and LDL-C). Type 1 diabetes was defined by ADA 

criteria plus the presence of glutamic acid decarboxylase, islet cell, zinc transporter 8 and/or 

insulin autoantibodies, as well as insulin requirement. Inclusion criteria included Tanner 

stage of 2–5. Exclusions included resting BP > 140/90 mm Hg or > 190/100 mm Hg during 

exercise, hemoglobin < 9 mg/dL, serum creatinine > 1.5 mg/dL, HbA1c > 12% (97 mmol/

mol), smoking, asthma requiring medications during exercise or other conditions precluding 

exercise testing, anti-hypertensive medications, pregnancy, breastfeeding, plans to alter 

exercise or diet during the study, family history of type 2 diabetes, and use of medications 

affecting insulin sensitivity (such as oral or inhaled steroids, atypical antipsychotics or non-

insulin anti-glycemic medications). Pubertal development was assessed by a pediatric 

endocrinologist using the criteria established by Tanner and Marshall for pubic hair and 

breast development. Testicular volume was measured using an orchidometer. BMI 

percentiles were calculated using the 2000 Centers for Disease Control and Prevention 

growth chart standards. SBP and DBP percentiles were calculated based on 49,967 normal 

weight youth in the Pediatric Task Force database (18) and derived from cubic spline and 

quantile regression methods (19).

All subsequent tests were performed after a 12-h fast and for the 3 preceding days, 

participants were instructed to refrain from strenuous physical activity and were provided 

with a CTRC-prepared, fixed-macronutrient, weight-maintenance diet (55% carbohydrates, 

Bjornstad et al. Page 3

Pediatr Diabetes. Author manuscript; available in PMC 2019 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



30% fat, 15% protein). Participants were instructed to monitor blood glucose at least four 

times per day and the clamp was rescheduled if fever, significant illness or large urine 

ketones were present on admission. The study was approved by the University of Colorado 

Anschutz Medical Campus (UCAMC) Institutional Review Board, and appropriate consent 

and assent were obtained.

ISPAD/ADA goals

Participants were categorized according to the following ADA and ISPAD targets: HbA1c 

<7 .5%; BMI < 85th percentile for age and sex; SBP and DBP < 90th percentile for age, sex, 

and height; LDL-C < 100mg/dL; HDL-C > 35mg/dL; TG < 150mg/dL (20–22). Each 

participant was categorized by whether the above goals were attained (yes or no), and 

grouped into those who met 0–3 goals, 4 goals and 5–6 goals. Though the distinction 

between achieving 0–3, 4 and 5–6 ADA/ISPAD goals is somewhat arbitrary, these cut-offs 

were decided a priori to ensure sufficient observations for meaningful statistical analyses 

(Supplemental Figure 1). We also examined ADA/ISPAD goal achievement as a continuous 

variable (0–6).

Insulin Sensitivity

Participants were admitted to the inpatient Clinical and Translational Research Center 

(CTRC) for 12 hours of overnight monitored fasting. Subcutaneous insulin was replaced 

with a variable-rate overnight intravenous insulin infusion to normalize blood glucose 

concentration (goal of 100 mg/dL), and prevent the effects of hypoglycemia on insulin 

sensitivity (17). The following morning, a hyperinsulinemic euglycemic clamp was 

performed as previously described (23, 24) to quantify insulin sensitivity. Following a 2-

hour basal phase, during which the overnight insulin infusion was continued to maintain 

normoglycemia. Insulin sensitivity (glucose infusion rate [GIR] in mg/kg/min and mg/FFM/

min) was calculated from a hyperinsulinemic euglycemic clamp (80 mU/m2/min insulin) 

(23, 24). Body composition by DXA was performed to determine fat free mass (FFM) (23, 

24).

Activity questionnaires and body composition

A 3 day pediatric physical activity recall questionnaire was used to estimate habitual 

physical activity (23, 24), reported as a 3-d average of daily metabolic equivalents (METS). 

Body composition was assessed by DEXA scan as previously reported (23, 24).

Exercise testing

Peak oxygen consumption (VO2peak) was measured during a graded bicycle ergometer 

protocol to exhaustion using a metabolic cart (Medgraphics CPX/D, Medical Graphics 

Corp., St. Paul, MN, USA) as previously reported (24). An upright bicycle ergometer 

(Medgraphics, Minneapolis, MN) was used in the RESISTANT study, and a supine bicycle 

ergometer (Medical Positioning, Inc, Kansas City, MO, USA) in the EMERALD study. Due 

to the different bicycle ergometer protocols, analyses of VO2peak were stratified by cohort. 

For all bicycle tests, oxygen consumption (VO2), carbon dioxide production (VCO2) and 

minute ventilation (VE) were measured, breath-by-breath, at rest and during exercise. Arm 
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BP (by auscultation) and heart rate (by 12-lead ECG) was obtained every minute during 

exercise. Cardiac status was continuously monitored throughout each test by 12-lead ECG. 

The respiratory exchange ratio (RER), which is the ratio between the amount of carbon 

dioxide (CO2) produced in metabolism and oxygen (O2) consumed, was calculated as 

VCO2/VO2. Participants were excluded if peak RER was ≤ 1.1 with upright cycle ergometer. 

All participants met the RER criteria with upright cycle ergometer testing (RESISTANT). 

Conversely, RER > 1.1 was not an absolute exclusion criterion for the EMERALD study due 

to the use of a supine cycle ergometer, and 3 participants achieved a RER ≤ 1.1 (1.00, 1.00 

and 1.03, respectively).

VO2peak was reported in ml/kg/min and ml/lean kg/min as previously reported (23, 24). 

Blood sugars were closely monitored, and short-acting insulin or carbohydrate given as 

needed with a goal pre-exercise range of 100–150 mg/dL.

Statistical analysis

Analyses were performed in SAS (version 9.4 or higher; SAS Institute, Cary, NC). Variables 

were checked for the distributional assumption of normality using normal plots. Results are 

presented as mean ± standard deviation (SD), median and IQR, or frequencies and 

percentages, as appropriate. The heterogeneity of the two cohorts (RESISTANT and 

EMERALD) were evaluated with histograms and QQplots for key variables to ensure it was 

meaningful to combine the cohorts for analyses. Each participant was categorized based on 

ADA/ISPAD goals attainment, and stratified by whether 0–3 goals, 4 goals or 5–6 goals 

were met. We employed linear regression models to examine insulin sensitivity and 

VO2peak in participants who met 0–3, 4 and 5–6 goals unadjusted and adjusted for sex, 

pubertal status, diabetes duration and insulin sensitivity. We also examined ADA/ISPAD 

goal attainment as a continuous variable (0–6). Analyses were considered exploratory and 

hypothesis generating and adjustments for multiple comparisons were not employed. Linear 

regression results are presented as β estimate ± standard errors (SE). Significance was based 

on an α-level of 0.05.

Results

Participant Characteristics and ISPAD and ADA goal achievement

Twenty-four percent of participants had HbA1c < 7.5%, 93% had SBP and DBP < 90th 

percentile for age, sex and height, 80% had LDL-C < 100mg/dL, 87% had HDL-C > 

35mg/dL, 96% had TG < 150mg/dL and 59% had BMI < 85th percentile for age and sex. 

We stratified the cohort into participants who met 0–3, 4 and 5–6 goals (Table 1). There 

were no statistically significant differences in age, diabetes duration, sex distribution, Tanner 

stage, habitual level of physical activity or insulin pump use in participants who met 0–3, 4 

or 5–6 goals (Table 1), although participants who met 4 or 5–6 goals had numerically longer 

diabetes duration compared to participants who only met 0–3 goals (P=NS) (Table 1).

Goal achievements and insulin sensitivity

Insulin sensitivity was lower in participants who met 0–3 goals (5.2±3.4 mg/kg/min) vs. 

those who met 4 goals (7.4±4.1 mg/kg/min, p=0.04) and those who met 5–6 goals (8.5±4.3 
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mg/kg/min, p=0.003). The between group relationships remained significant after adjusting 

for diabetes duration and BMI percentile and the adjusted mean insulin sensitivity (mg/kg/

min) was significantly lower in participants who attained 0–3 goals compared to those who 

met 5–6 goals (Figure 1). Similar results were obtained when insulin sensitivity was 

expressed per kg FFM (mg/kg FFM/min). We also adjusted the models for VO2peak, and the 

adjusted mean insulin sensitivity (mg/kg/min and mg/kg FFM/min) was lower in participants 

who attained 0–3 goals compared to those who met 5–6 goals in EMERALD, but not 

RESISTANT.

Greater goal achievement as a continuous variable was associated with higher insulin 

sensitivity expressed as mg/kg/min and mg/kg FFM/min (β±SE: 1.21±0.36 mg/kg/min, 

p=0.001 and 1.42±0.45 mg/kg FFM/min, p=0.002 per 1 goal achievement) after adjusting 

for sex and pubertal status, and remained significant after further adjustments for BMI 

percentiles and diabetes duration (β±SE: 1.01±0.37 mg/kg/min, p=0.008 and 1.52±0.48 

mg/kg FFM/min, p=0.002 per 1 goal achievement).

Participants’ Characteristics Stratified by RESISTANT and EMERALD Cohort

There were no statistically significant differences in age, sex, diabetes duration or pubertal 

status observed across goal achievement groups in RESISTANT participants (Supplemental 

Table 1) or EMERALD participants (Supplemental Table 2). However, like the combined 

cohort, participants who met 4 goals and 5–6 goals had numerically longer diabetes duration 

than participants who only met 0–3 goals (P=NS) (Supplemental Table 1–2).

Goal achievements and cardiopulmonary fitness in RESISTANT

Upright VO2peak was lower in participants in RESISTANT who met 0–3 goals (25.8±4.6 

mL/kg/min) vs. those who met 4 goals (33.0±7.8 mL/kg/min, p=0.01) and those who met 5–

6 goals (33.2±4.4 mL/kg/min, p=0.004). These relationships remained significant after 

adjusting for diabetes duration and sex (Figure 2) and insulin sensitivity expressed per kg 

(mg/kg/min) [Figure 2] or per kg FFM (mg/kgFFM/min) [data not shown]. Similar 

relationships were observed across the 3 goal achievement groups when upright VO2peak 

was expressed per kg FFM (mL/kg FFM/min) [data not shown].

Greater goal achievement as a continuous variable was associated with higher upright 

VO2peak (β±SE: 2.38±0.78 ml/kg/min, p=0.005, per 1 goal achievement) after adjusting for 

sex and pubertal status, and remained significant after further adjustments for insulin 

sensitivity and diabetes duration (β±SE: 2.50±0.86 ml/kg/min, p=0.007, per 1 goal 

achievement).

Goal achievements and cardiopulmonary fitness in EMERALD

Participants who attained 5–6 goals had higher supine VO2peak (30.1±8.0 mL/kg/min) 

compared to those who met 4 goals (23.0±5.7 mL/kg/min, p=0.02) and 0–3 goals (22.8±4.9 

mL/kg/min, p=0.003). These relationships remained significant after adjusting for diabetes 

duration and sex (Figure 3). Moreover, adjusted means of supine VO2peak remained 

significantly lower in participants who met 4 goals vs. 5–6 goals after adjusting for insulin 

sensitivity expressed per kg (mg/kg/min) [Figure 3] or expressed per kg FFM (mg/lean kg/
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min) [data not shown]. Similar relationships were observed across the 3 goal achievement 

groups when for upright VO2peak was expressed per kg FFM (ml/kg FFM/min) [data not 

shown].

Greater goal achievement as a continuous variable was associated with higher supine 

VO2peak (β±SE: 2.12±0.81 ml/kg/min, p=0.01, per 1 goal achievement) after adjusting for 

sex and pubertal status, and remained significant after further adjustments for insulin 

sensitivity and diabetes duration (β±SE: 2.01±0.95 ml/kg/min, p=0.04, per 1 goal 

achievement).

Individual goal achievements, insulin sensitivity and cardiopulmonary fitness

We also examined the relationships between individual ISPAD/ADA risk factors, insulin 

sensitivity and VO2peak (Supplemental Table 3). Achieving the BMI percentile target was 

the only risk factor target that individually conferred significantly greater insulin sensitivity 

and VO2peak. Insulin sensitivity correlated with HbA1c, BMI percentiles, triglycerides, 

LDL-C and DBP. Supine VO2peak (RESISTANT) correlated with BMI percentiles, SBP and 

DBP percentiles, whereas upright VO2peak (EMERALD) only correlated with DBP 

percentiles (Supplemental Table 3).

Discussion

ISPAD/ADA target achievement was suboptimal in two contemporary cohorts of adolescents 

with type 1 diabetes. Only 9% of participants met all six goals, and 21% met only three or 

less of the six ISPAD/ADA targets. Achieving 5–6 goals was associated with higher insulin 

sensitivity and exercise capacity, possibly emphasizing the importance of aggressive risk 

factor control. The reverse could also be true, that improving fitness and/or insulin 

sensitivity may improve aspects of the ISPAD/ADA targets. Research suggests that regular 

exercise in youth with type 1 diabetes can help achieve several risk factor goals, including 

reducing HbA1c (25), triglycerides and total cholesterol (25). Furthermore, some studies in 

type 2 diabetes demonstrate improved insulin sensitivity with high intensity interval training 

(26), but it is unclear whether the same effects of exercise on insulin sensitivity are observed 

in youth with type 1 diabetes. Regardless, achieving ISPAD/ADA goals may improve long-

term cardiovascular health.

We previously demonstrated reduced peak exercise capacity, cardiac and vascular function 

in otherwise healthy, non-obese adolescents with type 1 diabetes, compared with well-

matched nondiabetic controls of similar BMI, pubertal stage, and habitual level of physical 

activity (24). Low fitness levels in adults with and without diabetes are associated with CVD 

mortality and decreased longevity (27, 28). The results from studies investigating whether 

improved fitness translates to a reduction in cardiovascular mortality in adults with type 2 

diabetes are inconsistent (29, 30). No such data are, however, available in youth with type 1 

diabetes. Furthermore, we found that insulin sensitivity correlated strongly with VO2peak in 

youth with type 1 diabetes (24). In this report, we present for the first time a relationship 

between ADA/ISPAD goal achievements, insulin sensitivity and cardiopulmonary fitness. 

The differences we observed in VO2peak across the ADA/ISPAD groups remained 

significant even after adjusting for insulin sensitivity. This observation suggests that 
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cardiopulmonary fitness is independently associated with achieving more ADA/ISPAD 

goals, while insulin sensitivity was not independently associated with ADA/ISPAD goals 

after adjusting for VO2peak.

Contemporary cohorts of adolescents and adults with type 1 diabetes demonstrate 

suboptimal ADA and ISPAD goal achievements respectively (31, 32). The ISPAD and ADA 

target achievement in our cohort is similar to that reported in the T1D Exchange study for 

the 13–20 year old age group, with 21% of their participants meeting the HbA1c target, 78% 

meeting the BP target, 62% meeting the LDL-target, 94% meeting the HDL-C target, 89% 

meeting the TG target and 69% meeting the BMI target (9). The reasons for the suboptimal 

goal achievements are likely multifactorial. Scarcity of clinical trials with lipid-lowering and 

anti-hypertensive medications in adolescents with type 1 diabetes to guide ideal treatment 

(7), poor medication adherence during adolescence, the physiologic insulin resistance of 

puberty, and the rising rates of obesity and sedentary behavior among adolescents are all 

potential causes (33, 34). Perhaps equally important are the limited longitudinal data 

available on associations between risk factor control and cardiovascular outcomes in 

adolescents with type 1 diabetes. Therefore, many opportunities remain for further research 

on improving the medical management of adolescents with type 1 diabetes, and tracking the 

outcomes of such interventions.

There are limitations to the present study, including the cross-sectional design which 

prohibits determination of causality and directionality of our results. Therefore, future 

directions include longitudinal studies and clinical trials targeted at modifying insulin 

sensitivity and cardiopulmonary fitness to reduce CVD in youth with type 1 diabetes. 

Another limitation to the study is a that a small number of participants in the EMERALD 

cohort were unable to reach a RER >1.1 due to the supine ergometer chosen to maximize 

post-exercise cardiac imaging. However, results between the two cohorts were very similar, 

irrespective of ergometer protocol, strengthening our findings. Although we adjusted for a 

variety of important confounding variables, we cannot rule out the presence of unknown risk 

factors (e.g. underlying inherited factors) that may have biased the present analyses. Our 

analyses were considered exploratory and hypothesis generating and adjustments for 

multiple comparisons were not employed. Our cohort is also predominantly non-Hispanic 

white; representative of the type 1 diabetes population and thus findings may not be 

generalizable to other youth with type 1 diabetes. Our findings may also not be applicable to 

pre-pubertal youth with type 1 diabetes. We would also like to acknowledge that the 

distinction between achievement of 0–3, 4 and 5–6 ISPAD/ADA goals is somewhat 

arbitrary, and was decided on a priori to ensure adequate number of participants in each 

group for sufficiently powered analyses. We did obtain similar results when examining 

ISPAD/ADA goal achievements as a continuous variable. Finally, the ISPAD/ADA goals are 

made up of interrelated risk factors which may have introduced collinearity in our models. 

However, no significant collinearities were identified by variance inflation factors in 

ordinary least squares regression analyses.

In conclusion, suboptimal ISPAD/ADA target control in our cohort was common, and was 

associated with insulin resistance and lower peak exercise capacity, both markers of 

increased morbidity and mortality, supporting the importance of achieving ISPAD/ADA 
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clinical targets. Additional efforts and better therapies are required to help adolescents 

achieve these important goals. Future studies to consider include fitness testing in youth with 

type 1 diabetes and intensification of risk factor control in those with poor cardiopulmonary 

fitness. An important future direction in EMERALD is to evaluate the effect of metformin 

on cardiopulmonary fitness and insulin sensitivity.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 
Goal achievement is associated with higher IS
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Figure 2. 
Goal achievement is associated with higher VO2peak in RESISTANT
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Figure 3. 
Goal achievement is associated with higher VO2peak in EMERALD
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Table 1

Clinical characteristics of adolescents with type 1 diabetes

Variables 0–3 Goals Attained 
(n=27)

4 Goals Attained 
(n=48)

5–6 Goals Attained 
(n=52)

P-value (ANOVA/χ2)

Age (years) 15.4±2.1 15.8±2.3 15.8±2.1 0.66

Females (yes, %) 52% 52% 52% 1.00

Diabetes Duration (years) 5.5±4.2 7.4±3.7 7.2±4.3 0.12

Tanner Stage (2–5) 5 (4–5) 5 (4–5) 5 (4–5) 0.84

Insulin pump (yes, %) 46% 67% 60% 0.22

HbA1c (%) 9.0±1.6a 8.8±1.4a 8.2±1.4 0.02

SBP (%ile) 85±19b 70±26b 54±29b <0.0001

DBP (%ile) 75±19b 64±21b 50±20b <0.0001

LDL-C (mg/dL) 98±31b 86±21b 73±14b <0.0001

TG (mg/dL) 112±48 79±27c 71±26c <0.0001

HDL-C (mg/dL) 46±10 46±10 46±8 0.94

BMI (%ile) 85±23b 71±29b 58±23b <0.0001

GIR (mg/kg/min) 5.3±3.5 7.4±4.1c 8.5±4.3c 0.01

Steady State Insulin (μU/ml) 133±71 145±59 159±117 0.51

Mean habitual physical activity (METS) 59±9 65±13 63±13 0.32

Results are presented as mean ± standard deviation (SD), median and IQR

a
p<0.05 compared to 5–6 goals;

b
p<0.05 for all pairwise comparisons;

c
p<0.05 compared to 0–3 goals
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