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Strengths and limitations of this study

 ► The study used validated instruments whose survey 
content and response scales were adapted for the 
specific patient/parent and age groups included.

 ► Both parents and adolescents experiences were 
explored, and the results can provide guidance 
concerning the most appropriate care to provide at 
outpatient clinics.

 ► The surveys were performed by an independent third 
party that was not involved in providing healthcare.

 ► While the parent survey was nationwide, the ado-
lescent survey was restricted to four clinics and the 
results should be replicated in larger surveys.

 ► Another limitation is that our study was based on re-
sponses being received from both parents and ado-
lescents, which may have introduced selection bias.

AbStrACt
Objective The aim of the current study was to determine 
the association between the experiences of adolescents 
and their parents with paediatric diabetes care at hospital 
outpatient departments and the association between these 
experiences and the Hemoglobin A1c (HbA1c) levels of 
adolescents.
Design Cross- sectional survey.
Setting Paediatric diabetes care at hospital outpatient 
departments in Norway.
Participants Parents of all outpatients registered in the 
Norwegian Childhood Diabetes Registry and patients in the 
same registry aged 12–17 years.
Intervention 1399 parents participated in a national 
pilot survey and 335 patients aged 12–17 years from the 
four largest paediatric outpatient departments in Norway 
responded in another pilot study. 181 paired parental and 
patient questionnaires were analysed.
Main outcome measures The correlations between 
single items, indicator scores and overall scores were 
explored, as was that between indicator scores and HbA1c 
levels.
results There was a moderate but significant correlation 
between the responses of the patients and parents. For 40 
of the 42 associations the correlations were significant, 
ranging from 0.16 to 0.42. A weak but significant negative 
correlation was found between the indicator scores of 
parents and the HbA1c levels of the adolescents. The 
strongest correlations were between HbA1c level and 
nurse contact and organisation, both with a correlation 
coefficient of 0.21 (p<0.01). There was no significant 
correlation between HbA1c level and patient indicator 
scores.
Conclusions These results highlight the need to obtain 
information from both parents and adolescents, and 
indicate that the views of adolescents are not always 
mirrored by their parents. Three of the seven parent 
experience indicators were significantly related to the 
HbA1c levels of adolescents, but replication in future 
research with larger sample sizes is warranted.

IntrODuCtIOn
Norway has one of the highest incidences of 
childhood- onset type 1 diabetes in the world, 

and 0.6% (n=28 000) of the total population 
has type 1 diabetes.1 Type 1 diabetes usually 
develops in childhood or early adolescence, 
and parents therefore play an important role 
in the day- to- day management of the disease. 
This responsibility places considerable 
demands on parents, and family involvement 
is a crucial component of optimal diabetes 
management.2

Adolescents experience challenges to 
adherence that are intrinsic to their develop-
mental stage and demands for peer normality.3 
Diabetes may become a daily struggle against 
undesirable blood glucose levels and risk 
complications, hormonal changes can lead to 
insulin resistance and there are several other 
factors underlying poor glycaemic control in 
this phase of life.4

Norwegian children attend follow- up 
appointments with a paediatrician and a 
diabetes nurse at their local paediatric outpa-
tient department in hospitals approximately 
four times yearly. Dieticians and psychologists 
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can also be consulted if requested. Given the importance 
of the parental role in the healthcare decisions and daily 
follow- up of adolescents, the interactions between the 
adolescent and parent plus those with the healthcare 
provider are an important component of the outpatient 
visit.

There is a growing recognition of the importance of 
assessing the experiences of patients with healthcare when 
attempting to provide patient- centred health services. 
Reviews have found that better patient experiences and 
satisfaction are associated with higher levels of adher-
ence to recommended prevention and treatment inter-
ventions as well as better clinical outcomes.5–7 An adult 
population- based survey of patients with type 2 diabetes 
found that strategies that increased patient satisfaction 
also contributed to improving the clinical outcomes.8 
Another study found that the parent ratings of the quality 
of outpatient diabetes care were negatively correlated 
with the mean Hemoglobin A1c (HbA1c) levels of their 
children. In the same study adolescents aged >13 years 
who reported a higher quality of care had lower HbA1c 
levels.9 However, other studies have not found significant 
correlations between the satisfaction of young peoples 
with diabetes care and their HbA1c levels.10–12

Parents or caregivers are usually asked to respond on 
behalf of children younger than a certain age. The views 
of children and adolescents have largely been ignored in 
large- scale patient- experience surveys, despite evidence 
that children may be willing to respond from the age of 
8 years and that their healthcare priorities diverge from 
those of their parents from the age of 12 years.13–15 A 
cross- sectional analysis of national survey data in England 
showed that including inpatients aged 8–15 years in a 
patient- experience survey was both feasible and enhanced 
the information obtained from the responses of parents 
alone.13

The results from previous studies show that there are 
discrepancies between assessments of healthcare services 
by children and their parents or caregivers.13 16–20 A 
review found that young people aged 16–24 years consis-
tently report worse healthcare experiences compared 
with older adults.18 Another study found a strong correla-
tion between the quality of diabetes care as perceived by 
parents and adolescents, but differences in the impor-
tance that the two populations placed on different 
aspects of care.9 The level of agreement is generally better 
between parents and their chronically sick children than 
between parents and their healthy children.21

Information about potential differences in perceptions 
could be useful for providers when delivering outpatient 
care, and when trying to balance the needs and expecta-
tions of adolescents and their parents. Also, such findings 
can provide guidance when measuring and monitoring 
patient and parent experiences with outpatient care for 
the purpose of quality improvement. The aim of the 
present study was to determine the association between 
the experiences of adolescents and parents with paedi-
atric diabetes care at hospital outpatient departments, 

and the association between these experiences and the 
HbA1c level of the adolescents. To our knowledge, only 
two previous studies have simultaneously assessed the asso-
ciations between parent experiences, adolescent experi-
ences and clinical outcomes for this patient group,9 12 and 
none of them were performed in Norway. Based on those 
previous studies, we hypothesised that there would be a 
correlation between the perceptions of parents and the 
adolescents about the quality of outpatient care, but no 
correlation with the HbA1c level.

MethODS
Data
Responses from adolescents were collected in a pilot 
study that included all patients at the four largest outpa-
tient departments in Norway who were aged 12–17 years, 
had type 1 diabetes and were registered in the Norwe-
gian Childhood Diabetes Registry (NCDR) (n=685). The 
purpose of the pilot study was to determine the data 
quality, validity and internal consistency reliability of the 
newly developed instrument. A report published in 2018 
documents the development of the instrument and the 
data collection method.22 The sample was contacted by 
post in April 2017. The request included a letter with 
information about the survey, a printed version of the 
questionnaire, a prepaid return envelope and also an 
option to answer electronically. Non- responders were 
sent up to two postal reminders. The national parent 
experience survey has been described elsewhere23 24 and 
here we include 181 parents that were matched with the 
adolescent survey. Unique patient identification numbers 
were used to match parent responses with that of their 
children.

All paediatric departments report the results of annual 
standardised examinations to the NCDR. Background 
data were transferred from the NCDR to the Norwegian 
Institute of Public Health (NIPH) after data collection 
was completed, but for a few patients data on HbA1c and 
the number of consultations were not complete at the 
time of transfer.

Measures
Two new measures were developed and tested in accor-
dance with the standard methodology of the national user- 
experience survey programme in Norway23 24: the Parent 
Experiences of Diabetes Care Questionnaire (PEQ- DC) 
and the Adolescent Patient Experiences of Diabetes Care 
Questionnaire (APEQ- DC).23 The questionnaires were 
designed to be applied in surveys of parents of children 
and adolescents with type 1 diabetes of all ages and of 
adolescents with type 1 diabetes aged 12–17 years visiting 
paediatric outpatient departments in Norway, and are 
included in online supplementary additional file 1 and 
online supplementary additional file 2.

We asked about experiences at the paediatric outpatient 
clinic that the child visited for follow- up appointments. 
Five- point scales with response options that ranged from 
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‘not at all’ (1) to ‘a very large extent’ (5) were used for 
most items relating to the experience of care. Smiley faces 
were used to illustrate the response options in the APEQ- 
DC. Many items also included a ‘not applicable/don’t 
know’ option. An open- ended question on the last page 
was asked for further comments.

The PEQ- DC and APEQ- DC had similar (but not iden-
tical) contents. The results obtained in the development 
process showed that certain themes or questions were not 
relevant for both groups. The process highlighted the 
importance of ensuring that the patient questionnaire was 
as short as possible while also comprising age- appropriate 
items. The psychometric testing of the PEQ- DC identified 
six indicators: consultation, organisation, equipment, 
nurse contact, doctor contact and outcome. Five indica-
tors were identified for the APEQ- DC: consultation, infor-
mation on food/exercise, nurse contact, doctor contact 
and outcome.

The HbA1c level is a measure of long- term blood 
glucose levels and reflects the average level over the 
preceding 4–12 weeks, weighted towards the most recent 
4 weeks. Data were obtained from the NCDR and reported 
as percentages and in millimoles per mole (mmol/mol).

Statistical analysis
Overall scores for each respondent were calculated by 
summing the scores for all of the indicators and dividing 
by their total number.

The Mann- Whitney U test was used to test the differ-
ences in scores between patients who reached the recom-
mended <7.5% treatment goal, and patients who did not 
reach the recommended treatment goal. Corresponding 
analyses were conducted for the parents, based on the 
HbA1c value of their children. The Mann- Whitney U test 
was also used to compare the self- reported experiences of 
the parents and patients for eight single items.

The relationship between the patient and parent expe-
riences at the outpatient clinic was tested by calculating 
Spearman’s rank correlation coefficients for indicator 
scores, the overall scores and single items. Multivariate 
linear regression analyses were used to further assess the 
associations between the patient and parent experiences, 
controlling for age, gender and HbA1c level.

The indicator scores and overall scores were also 
correlated with the HbA1c level analysed as a continuous 
variable. Correlations were assessed using Spearman’s 
rank correlation. Multivariate linear regression analyses 
were used to assess the associations, controlling for age 
and gender.

All statistical analyses were conducted using SPSS 
V.23.0.

Approval
Both surveys were approved by the Data Protection 
Authority at Oslo University Hospital. Registration in the 
NCDR is based on a signed informed consent from the 
child (older than 12 years) and/or the child’s parents. 
The consent form informs the patient and/or the parents 

that consent may result in requests to answer question-
naires on patient and parent experiences of diabetes 
care. Returning the questionnaire constituted consent in 
the survey.

Patient and public involvement
The survey was about patients and parents experiences 
with experiences with healthcare. Patients and parents 
were included in the development process of the instru-
ment, to secure that the questionnaire included the most 
important topics for patients and parents.

reSultS
One thousand three hundred and ninety- nine (55.4%) 
parents responded to the questionnaire, while question-
naire responses were received from 335 (53.6%) adoles-
cent patients. We were able to match 181 parents with the 
adolescent survey, and the overall coverage rate in this 
study was 26.4%. The characteristics of the 181 included 
adolescents and their parents are presented in table 1. 
Fifty- four per cent of the adolescents were boys, and their 
mean age was 14.7 years (table 1). The mean age when 
diagnosed with type 1 diabetes was 9.4 years, and the 
mean HbA1c level at the last registration in the NCDR 
was 8.2% (66.1 mmol/mol). The mean age of the parents 
was 46.0 years and 78.8% were female (table 1), while 
70.4% had a university or college education.

Table 2 lists the indicator scores and item scores for both 
adolescents and parents. The adolescent indicators had 
scores ranging from 57.2 (for information on food/exer-
cise) to 87.3 (for doctor contact), and the overall score 
was 78.5. The parent indicator scores ranged between 
60.6 (for equipment) and 79.9 (for nurse contact), and 
the overall score was 72.9. Analyses showed that for four 
of the single items the adolescent scores were signifi-
cantly higher than the parent scores (results not shown). 
Table 2 also shows the indicator scores and item scores 
for patients who achieved the recommended <7.5% treat-
ment goal and patients who did not achieve the <7.5% 
treatment goal. Corresponding results are shown for 
parents, based on the HbA1c values of their children. No 
significant differences in scores were found for patients 
who achieved the <7.5% treatment goal and patients who 
did not achieve the treatment goal. Parents of children 
who reached the treatment goal had significantly higher 
scores on one of the single items (nurses knowledgeable).

Table 3 presents the coefficients for the correlations 
between the indicator scores of the adolescents and 
parents. All of the correlations were statistically signifi-
cant except the adolescent score for nurse contact and 
the parent score for doctor contact, and the adoles-
cent score for doctor contact and the parent score for 
equipment. The significant correlation coefficients 
ranged from 0.16 to 0.42. The strongest correlations 
were between the adolescent score for the consultation 
indicator and the parent score for the outcome indi-
cator (r=0.42, p<0.001) and the overall score indicator 
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Table 1 Background characteristics of the adolescents 
(n=181) and the parents (n=181)

Characteristic %/mean

Adolescents

Sex, %

  Male (n=98) 54.1

  Female (n=83) 45.9

Mean age, years (n=181) 14.7

Mean age when diagnosed with diabetes, 
years (n=181)

9.4

Mean diabetes duration, years (n=181) 5.4

Mean HbA1c level, % (n=165) 8.2

Number of consultations during previous 
year (mean: 6.2), %

  1–3 (n=40) 24.4

  4–6 (n=48) 29.3

  7–9 (n=57) 34.8

  10–21 (n=19) 11.6

General condition today, %

  Very poor (n=1) 0.6

  Fairly poor (n=3) 1.7

  Neither poor nor good (n=31) 17.2

  Fairly good (n=89) 49.4

  Very good (n=56) 31.1

Norwegian %

  Yes (n=169) 93.4

  No (n=12) 6.6

Parents

Sex, %

  Male (n=38) 21.2

  Female (n=141) 78.8

Mean age, years (n=179) 46.0

Education, %

  Primary school (n=3) 1.7

  Secondary school (n=50) 27.9

  University or college (0–4 years)
(n=54)
  

30.2

  University or college (>4 years) (n=72) 40.2

Living with the child’s other parent, %

  Yes (n=140) 78.7

  No (n=38) 21.3

Number of consultations during previous 
year (mean: 4.3), %

  None (n=3) 1.7

  1 (n=7) 4.0

  2 (n=21) 11.9

  3 (n=58) 32.8

  4 or more (n=88) 49.7

Data are %/ mean.

(r=0.41, p<0.001), respectively. The correlation coeffi-
cient between the adolescent score for the overall score 
indicator and the parent score for the outcome indicator 
was also 0.41 (p<0.001). The coefficient for the correla-
tion between the parent and adolescent overall scores was 
0.41 (p<0.001).

Table 4 indicates that all correlations between indi-
vidual questions with identical wordings in the two surveys 
were significant. The strongest correlation was for the 
questions pertaining to meeting the same doctor (r=0.50, 
p<0.001) and if the patient and parent were well received 
(r=0.32, p<0.001).

No significant correlations were found between the 
adolescent indicators and their HbA1c level (table 5). 
Three of the seven parent indicators were significantly 
correlated with the HbA1c level. The strongest correla-
tion was found between HbA1c level and nurse contact 
and organisation, both with a correlation coefficient of 
0.21 (p<0.01).

We also tested if the difference in overall mean scores 
for the parent and the adolescent had an influence on 
the HbA1c level, but the results did not support this asso-
ciation (results not shown here).

DISCuSSIOn
This study found high average ratings from both adoles-
cents and parents, but with the evaluations from parents 
being somewhat more critical. The parent experiences 
did not accurately represent the views of the patient, as 
demonstrated by weak- to- moderate correlations. Three of 
seven parent experience indicators were correlated with 
the HbA1c level, but this was not the case for the adoles-
cent experiences.

Most previous studies have found discrepancies 
between assessments of healthcare services by children 
and their parents or caregivers,13 16–20 which is in line with 
our findings. However, one of the very few studies related 
to diabetes outpatient care found a very strong correla-
tion between patient and parent assessments.9 There are 
several possible reasons for explaining the lack of conver-
gence, but we believe the questionnaires used and the 
measurement approach might be the main reasons. That 
previous study initially used a general patient- experience 
questionnaire for adult patients, then adjusted it to an 
adolescent diabetes version and a parent version9 but 
without performing further testing and validation.25 
Although this was not stated explicitly, it appears that the 
two surveys of how patients and parents perceived the care 
received were carried out simultaneously. If so, the surveys 
were not independent, and the parents and adolescents 
might have completed the questionnaires jointly.25 This 
raises questions about the validity of both questionnaires, 
the measurements made and the estimated correlations.

Unlike the results obtained in previous surveys,13 16 19 the 
current study found that the average indicator scores for 
adolescents were higher than the average indicator scores 
for their parents. These previous studies had varying 
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Table 2 Indicator scores and single item scores of adolescents and parents in the total sample and for adolescents and 
parents where the patients have achieved/not achieved the treatment goal

All respondents
(n=181)

Patients with HbA1c<7.5% 
(n=48)

Patients with HbA1c>7.5% 
(n=117)

Mean SD Mean SD Mean SD P value

Adolescents

Consultation (seven items) 79.5 14.4 78.5 16.4 79.5 14.1 0.94

Information on food/
exercise (two items)

57.2 25.7 58.0 26.1 56.0 25.0 0.47

Nurse contact (three items) 85.2 14.7 84.7 14.8 85.0 15.1 0.85

Doctor contact (three 
items)

87.3 13.7 88.6 13.2 86.6 14.3 0.45

Outcome (one item) 83.2 19.4 81.8 21.1 83.2 18.9 0.84

Overall score 78.5 14.1 78.4 15.3 78.1 13.8 0.46

Well received 4.4 0.7 4.4 0.7 4.3 0.7 0.86

Waiting time 3.7 0.8 3.8 0.6 3.7 0.9 0.72

Same nurses 4.2 0.7 4.4 0.7 4.2 0.7 0.08

Nurses knowledgeable 4.6 0.6 4.5 0.7 4.6 0.6 0.67

Same doctor 4.2 0.9 4.1 1.1 4.2 0.9 0.68

Doctor knowledgeable 4.7 0.6 4.7 0.6 4.6 0.6 0.32

Training in how to use 
equipment

4.3 0.8 4.2 0.8 4.3 0.9 0.52

Follow- up helped the 
patient

4.3 0.8 4.3 0.8 4.3 0.8 0.84

Parents

Consultation (six items) 73.7 17.5 75.1 17.1 71.5 17.7 0.35

Organisation (five items) 67.9 14.2 70.5 12.5 65.9 15.1 0.07

Equipment (three items) 60.6 23.6 65.0 23.3 57.1 23.2 0.07

Nurse contact (four items) 79.9 14.8 82.8 13.2 78.0 15.1 0.05

Doctor contact (four items) 79.1 20.0 81.1 17.7 77.0 21.2 0.34

Outcome (five items) 76.6 18.3 78.0 15.4 74.4 19.5 0.39

Overall score 72.9 14.2 75.2 13.2 70.7 14.4 0.07

Well received 4.3 0.7 4.4 0.5 4.2 0.7 0.05

Waiting time 3.8 0.7 3.8 0.6 3.7 0.8 0.89

Same nurses 4.0 0.9 4.1 1.0 3.9 0.9 0.09

Nurses knowledgeable 4.5 0.7 4.7 0.6 4.4 0.7 0.02

Same doctor 4.0 1.1 4.0 1.1 3.9 1.1 0.56

Doctor knowledgeable 4.4 0.8 4.5 0.8 4.3 0.8 0.14

Training in how to use 
equipment

3.8 1.0 3.9 0.9 3.6 1.0 0.13

Follow- up helped the 
patient

3.9 0.9 3.8 0.9 3.9 1.0 0.64

All indicators were scored from 0 to 100, where 100 was the best possible experience. Individual items were scored from 1 to 5, where 5 is the best 
possible experience. Differences in scores were tested by Mann- Whitney U test.

contexts and methodologies, but none of them based 
their comparisons on questionnaires that were developed 
and validated specifically for each group. Furthermore, 
our finding is in accordance with the general patient- 
satisfaction literature indicating that proxies are more 
critical than patients.26–31 The indicator score for adoles-
cents in our study was lowest for information on food/
exercise, suggesting that more time should be spent 
on providing adolescents with such information. These 

findings are in accordance with previous research high-
lighting communication and information as an area for 
improvement.9 13 19 20 Adolescents gave the highest ratings 
for the doctor contact indicator, while the parents scored 
equipment the lowest and nurse contact the highest.

No significant associations between the adolescent indi-
cators and HbA1c level were found, in line with previous 
studies.10–12 However, three of the seven parent indica-
tors were correlated significantly with the adolescent 
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Table 4 Associations between adolescent and parent 
experiences for single items measured by correlations† and 
regressions‡

Item Correlation Beta

Well received 0.32*** 0.28***

Waiting time 0.22** 0.21**

Same nurses 0.25** 0.22**

Nurses knowledgeable 0.26*** 0.29***

Same doctor 0.50*** 0.46***

Doctor knowledgeable 0.29*** 0.22**

Training in how to use equipment 0.24** 0.41***

Follow- up helped the child 0.30*** 0.27**

**P<0.01, ***P<0.001.
†Spearman’s rank correlation coefficients.
‡Standardised regression coefficients adjusted for patient age, 
gender and HbA1c level.

Table 5 Associations between adolescent and parent 
experiences and HbA1c level measured by correlations† and 
regressions‡

Indicator/item

HbA1c

Correlation Beta

Adolescents

Consultation 0.01 0.07

Information on food/exercise −0.01 0.02

Nurse contact −0.02 0.03

Doctor contact –0.05 –0.03

Outcome –0.03 0.00

Overall score −0.05 0.02

Parents

Consultation –0.12 –0.11

Organisation –0.21** –0.14

Equipment –0.15 –0.07

Nurse contact –0.21** –0.19*

Doctor contact –0.13 –0.18*

Outcome –0.15 –0.15

Overall score –0.20** –0.17*

*P<0.05, **P<0.01.
†Spearman’s rank correlation coefficients.
‡Standardised regression coefficients adjusted for patient age and 
gender.

HbA1c levels. The results from the current study also 
showed that parents of children who reached the recom-
mended <7.5% treatment goal reported better experi-
ences related to the nurses’ knowledge. Previous studies 
and reviews have found associations between patient 
experiences or satisfaction and adherence to recom-
mended prevention and treatment processes and clin-
ical outcomes.5–9 In this setting it therefore seems that 
parents have a closer connection to clinical quality than 
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do the adolescents themselves. The implication is that 
interventions to improve parent experiences also might 
improve clinical outcomes but more research conducted 
with larger sample sizes is needed to conclude on this 
observed association.

The assumption that adults can answer for children has 
traditionally gone unchallenged. The views of children 
and adolescents have largely been ignored in large- scale 
surveys, and parents or carers are often asked to respond 
on their behalf. There is a need to develop methods that 
allow young people to provide feedback on the quality 
of healthcare that they themselves consider relevant. 
The two instruments applied in this study were devel-
oped in a rigorous manner. Considering the important 
role played by parents in diabetes treatment regimes, 
studies exploring the relationship between experiences 
and adherence must take into account the perspectives 
and needs of both parent and adolescent. Understanding 
differences and similarities between these two groups can 
provide guidance concerning the most appropriate care 
to provide at outpatient clinics.

This study was subject to some limitations. Data on non- 
respondents were not available, and we were not able to 
compare the characteristics of the current sample with 
the characteristics of those who did not respond to the 
survey. However, results from the national parent survey 
were published in a recent article and showed similar 
background characteristics for the current sample and 
the total national sample of 1399 respondents. While the 
parent survey was nationwide, the adolescent survey was 
restricted to four clinics. Only 181 paired parental and 
patient responses were analysed, an overall coverage rate 
of 26.4%. This raises questions about the generalisability 
of the findings, and the results should be replicated in 
larger surveys. Also, our study was based on responses 
being received from both parents and adolescents, which 
may have introduced selection bias.

COnCluSIOnS
All but one of the correlations between the indicator 
scores of the parents and adolescents were statistically 
significant, but the agreements between the reported 
experiences were all only weak or moderate. The results 
highlight the need to collect information from both 
parents and adolescents, and confirm that the views of 
adolescents are not always mirrored by their parents. 
Three of seven parent experience indicators were signifi-
cantly related to the adolescent HbA1c level. However, 
more research is needed to further explore the associa-
tions between parent experiences and the HbA1c level. 
Understanding the correspondence between the view-
points of parents and adolescents is potentially useful for 
informing interventions aimed at improving the health-
care provided at paediatric outpatient departments.23
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