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Abstract

sion adjusted for sex and age group.

increased risk of poor treatment satisfaction (RRyswomen:

Background: This study aims to analyze the patient-reported outcome (PRO) of treatment satisfaction in a sample of
children, adolescents and young adults with long-duration type 1 diabetes and to determine potential risk factors for
poor treatment satisfaction and the intraindividual changes over a 3-year period.

Methods: This study used data from two population-based questionnaire surveys conducted in 2015-2016 and
2018-2019. The participants were 11 to 27 years old and had a type 1 diabetes duration of 10 years or longer in 2015~
2016 (n=>575). Factors that were potentially associated with poor treatment satisfaction (moderate, poor or very poor)
compared to the reference group (very good or good treatment satisfaction) were analyzed by log binomial regres-

Results: In 2015-2016 (2018-2019), 26% (33%) of the respondents rated their diabetes treatment/consultation

as "very good", 53% (46%) as "good", and 20% (21%) as "poor". Based on the 2018-2019 data, girls/women had an
1.64 (1.10; 2.44), p=0.016). In addition, people with hemo-
globin Alc (HbATc) values > 7.5% had a more than twice the risk of poor treatment satisfaction than people with
HbA1c values <7.5% (RRyuparc =750 243 (1.63;3.63), p <0.001). A total of 42% of people with poor treatment satisfac-
tion in 2015-2016 also reported poor treatment satisfaction at follow-up.

Conclusions: Most study participants were satisfied with their diabetes treatment. However, we identified risk
groups that would benefit from targeted interventions to improve this important PRO.

Keywords: Type 1 diabetes mellitus, Epidemiology, Patient-reported outcome

Background

Treatment satisfaction is a patient-reported outcome
that may be helpful for understanding the patient’s per-
spective on his or her current treatment [1]. Treatment
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satisfaction is defined as the patient’s subjective assess-
ment of the treatment experience. It includes both the
process and the results of the treatment experience [2, 3]
and comprises an assessment of the individual’s needs,
perceived benefits, concerns, and expectations [4, 5]. It is
clinically relevant to assess the extent to which patients
are satisfied with health care because treatment satis-
faction plays an important role in treatment success [1,
6, 7). Treatment satisfaction is an important factor in
quality of care, especially in the treatment of chronic
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diseases such as diabetes mellitus. In patients with dia-
betes, lower treatment satisfaction leads to greater diffi-
culties in adhering to treatment [8]. Furthermore, one of
the factors most likely to affect self-care adherence may
be treatment satisfaction [7]. This means that the identi-
fication of parameters that independently influence treat-
ment satisfaction may contribute to improved clinical
outcomes [8].

Factors influencing treatment satisfaction continue to
be the subject of research and are largely unexplored in
children, adolescents and young adults with type 1 dia-
betes. The aim of the following analysis is to describe
subjective satisfaction with treatment in a group of chil-
dren, adolescents and young adults with a long duration
(> 10 years) of type 1 diabetes and to examine potentially
influencing factors and intraindividual changes over
time. Our hypothesis is that both sociodemographic fac-
tors and diabetes-related factors are related to treatment
satisfaction.

Methods

As part of a Germany-wide epidemiological longitudi-
nal study that has been carried out since 2009, children
from the age of 11 years, adolescents and adults with
early-onset type 1 diabetes (i.e., with a diagnosis before
the age of 5 years) and a diabetes duration of at least 10
years were comprehensively surveyed [9, 10]. Physicians
diagnosed type 1 diabetes according to the International
Society for Pediatric and Adolescent Diabetes (ISPAD)
guidelines [11]. The participants answered the question
“How do you currently rate your diabetes treatment/
consultation overall?” to assess treatment satisfaction.
Responses were given on a 5-point Likert scale (very
good, good, moderate, poor, very poor). We evaluated
self-reported data from the two most recently conducted
surveys. In total, 1133 and 719 people participated in
the 2015-2016 and 2018-2019 surveys, respectively; of
these, 97% (1097 and 697 people) answered the question
on treatment satisfaction. A total of 587 people took part
in both surveys. We analyzed the data from 575 people
who answered the question about treatment satisfaction
in both surveys. We characterized the sample by group
percentage or the mean and standard deviation (SD)
(variables in Table 1). Groups were compared using the
likelihood ratio (LR) and Wald tests in a log binomial
model adjusted for sex and age group. The change in
treatment satisfaction between the two surveys was visu-
alized with a Sankey diagram (Fig. 1 and Additional file 1:
Figures S1-S6).

Factors that were potentially associated with poor/
impaired treatment satisfaction (moderate, poor, and
very poor) compared to the reference group (which
reported very good or good treatment satisfaction) were
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analyzed by log binomial regression adjusted for sex and
age group. Forward variable selection using the Akaike
information criterion (AIC) and LR tests yielded the
final regression model for the first and second surveys.
The variables considered for the selection procedure
are shown in Table 1. The final regression model for the
2018-2019 survey included sex, age group and hemo-
globin Alc (HbAlc) group. To analyze the differential
effects of sex by HbA1c level and vice versa we addition-
ally included a sex by HbA1c level interaction term in the
regression model. Furthermore, we included the treat-
ment satisfaction reported in the previous survey in the
final model. We report the relative risks (RRs), 95% confi-
dence intervals (95% Cls), and LR and Wald test p-values
for the risk of impaired treatment satisfaction.

Results

The study participants are characterized in Table 1. The
very good, good and poor treatment satisfaction groups
differed in terms of sex ratio, age and HbA1lc value. Simi-
lar levels of treatment satisfaction were reported in both
periods. In 2015-2016 (2018-2019), 26.4% (33.2%) of the
respondents rated their diabetes treatment/consultation
as "very good", 53.4% (46.3%) as "good", 16.5% (17.2%)
as "moderate”, 3.0% (2.6%) as "poor" and 0.7% (0.7%) as
"very poor". Based on the 2018-2019 data, girls/women
had a 64% higher risk of impaired (moderate, poor or
very poor) treatment satisfaction than boys/men (RR
women: 1.64 (1.10; 2.44), p=0.016). People with HbAlc
values >7.5% had a more than twice the risk of impaired
treatment satisfaction compared to people with HbAlc
values <7.5% (RR ypayc >75% 243 (1.63; 3.63), p<0.001).
The risk of impaired treatment satisfaction did not differ
according to age group (for details see Additional file 1:
Table S1). The strength of the finding that girls/women
were more likely to be dissatisfied with care than boys/
men was independent of HbAlc level in 2018-2019.
The finding that patients with suboptimal HbAlc lev-
els were more likely to be dissatisfied with care than
patients with controlled HbA1c levels was equally strong
in female and male persons (pg,=0.002, pypa1c<0.001,
Psex*HbAlc = 0.332, Page group = 0.087).

Figure 1 shows the distribution of treatment satis-
faction among all participants at both survey times.
Forty-two percent of people who had poor treatment
satisfaction in 2015-2016 also reported poor treatment
satisfaction 3 years later. Of the people with very good
treatment satisfaction in 2015-2016, 10% were dissatis-
fied with their treatment 3 years later. Considering dif-
ferences in sex, age and HbAlc value, patients who had
poor treatment satisfaction in 2015-2016 had a relative
risk of 2.8 for equally impaired treatment satisfaction in
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2015-2016

Fig. 1 Sankey diagram of intraindividual changes in treatment satisfaction over a 3-year period. The possible answers “moderate’, “poor”and “very
poor”were summarized as “poor”. The width of the arrows shown is proportional to the relative frequency

2018-2019

2018-2019 (RR poor treatment satisfaction in 2015-2016° 2.77 (196’
3.92), p<0.001) (Additional file 1: Table S2).

Discussion

For the first time, this study provides data on treatment
satisfaction among young people with type 1 diabetes
in Germany. Approximately 4 out of 5 of the surveyed
children, adolescents and adults with long-duration
diabetes rated their diabetes treatment and consulta-
tion as very good or good at both survey times. In the
second survey, the risk of impaired treatment satisfac-
tion was increased in girls/women and people with
suboptimal blood sugar control. In addition, impaired
treatment satisfaction in the first survey was a predic-
tor of impaired treatment satisfaction 3 years later. In a
recent Swedish study with 138 15- to 20-year-olds with
type 1 diabetes, a lower level of treatment satisfaction
was also observed in people with high HbAlc values
(>8.5% (>69 mmol/mol)) than in people with more

favorable HbAlc values. Treatment satisfaction did not
differ between girls and boys in that study [12]. In a
study with 108 14- to 18-year-olds with type 1 diabetes
in England, treatment satisfaction was stable over the
3-year study period. In that sample, treatment satisfac-
tion and HbA1c were not significantly correlated [13].
Different from the previously mentioned studies,
we assessed treatment satisfaction using a single-item
global measure instead of a comprehensive, multidi-
mensional instrument. The underlying assumption of
patient-rated global assessments is that the patients will
weigh all factors related to their disease and provide a
response that reflects their perspective of the construct
being measured. Capturing an overall judgment based
on a single question is beneficial when the assessment
is based on personal criteria that vary from patient to
patient. This is the case with overall treatment satisfac-
tion. In addition, a single-item global measure fulfills
the need for patient-rated measures to be short, easy to
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complete, easy to interpret, and clinically meaningful
(5).

A key strength of our study is the recruitment of a
population-based cohort of young people with long-
duration type 1 diabetes. This study focuses on young
people at a challenging time in their lives. The par-
ticipants came from all regions of Germany and were
treated at hospitals and in doctor’s offices with differ-
ent structures and under different frameworks. This
variation in the sample likely increases the validity of
our data and conclusions. A limitation is that our study
is not representative of all children, adolescents and
young adults with type 1 diabetes in Germany. Peo-
ple with good HbA1c values and high treatment satis-
faction are probably overrepresented. The study may
therefore underestimate the risk factors for impaired
treatment satisfaction. Furthermore, the observational
nature of our data limits the interpretation of causality.
However, our study may be useful for hypothesis gen-
eration and can serve as a starting point for planning
intervention studies.

Conclusions

In conclusion, our results indicate a close relation-
ship between treatment satisfaction and HbAlc val-
ues. There is also evidence that the needs of girls and
women should receive greater attention. Further in-
depth studies are desirable to gain a better understand-
ing of interrelationships and to further adapt diabetes
treatment to patient needs.

Abbreviations
HbA1c: Hemoglobin Alc; PRO: Patient-reported outcome; SD: Standard devia-
tion; RR: Relative risk; 95% Cl: 95% Confidence interval.
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