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ABSTRACT
Introduction  Autism refers to an early-onset 
neurodevelopmental condition with characteristic 
impairments and difficulties in practical living skills, which 
persist across the lifespan such that adults with autism 
often require substantial support and comprehensive 
care. Yet, mental health and other services are frequently 
unavailable for adults with autism despite considerable 
need for mental healthcare and individual, familial and 
socioeconomic burdens. This study will (1) examine 
current needs, barriers and burdens related to ineffective 
healthcare of adults with autism in Germany, (2) 
develop specific recommendations for a need-oriented 
mental healthcare model and (3) evaluate its future 
implementation.
Methods and analysis  A mixed-methods design with 
three phases will be conducted. In phase 1, current 
mental healthcare for adults with autism will be assessed 
at three levels (individual, structural and professional) 
and from three perspectives (adults with autism, 
relatives and healthcare providers) using (1) focus 
groups/interviews (qualitative data) and (2) large-scale 
online surveys (quantitative data). Furthermore, service 
utilisation and related costs will be estimated. In phase 2, 
recommendations for a future healthcare model will be 
derived based on phase 1, considering the heterogeneous 
and complex needs within the autism spectrum and 
specifying indications for recommended services. In phase 
3, these will again be evaluated by the three stakeholder 
groups using mixed-methods and analysed regarding 
feasibility of implementation and cost-effectiveness. 
Our study will, thus, contribute to a better translation of 
recommendations into practice to reduce disability, burden 
and costs related to ineffective healthcare and improve 
mental health outcomes for adults with autism and those 
who support them.
Ethics and dissemination  This study was approved by 
the Local Psychological Ethics Commission of the Center 
for Psychosocial Medicine at the University Medical 
Center Hamburg-Eppendorf (LPEK-0227). Findings will be 
disseminated via scientific meetings and peer-reviewed 
journals. Cooperating partners and associations will be 

informed about the study’s course and findings by regular 
newsletters and meetings.
Trial registration number  This study protocol was 
preregistered at the Open Science Framework (​osf.​io/​
5x8pg).

INTRODUCTION
Autism spectrum disorder, or simply autism, 
refers to an early-onset lifelong neurode-
velopmental condition, which occurs at an 
estimated prevalence rate of about 1% up to 
2%.1 2 Autism is characterised by impairments 
in social interaction and communication as 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ Systematic analysis of current mental healthcare 
for adults with autism in Germany addressing the 
perspectives and needs of people with autism, rela-
tives and healthcare providers. Mixed-methods and 
health economic analyses to ensure a comprehen-
sive picture and understanding of all perspectives.

	⇒ Threefold systematic approach: (1) healthcare and 
needs analysis, (2) subsequent development of spe-
cific recommendations for all relevant stakeholders 
and of a need-oriented, personalised future model of 
care for adults with autism, (3) evaluation and analy-
sis of future implementation.

	⇒ Participatory research approach by (1) assessing 
the perspectives of those who are affected, (2) 
getting input and feedback from relevant stake-
holders throughout all project phases, (3) engaging 
researchers with autism and clinical researchers, 
who also work in mental healthcare of adults with 
autism.

	⇒ No direct implementation of the developed model 
within the course of the study. Future funding will 
be necessary to test implementation, clinical effec-
tiveness and sustainability, for example, within a 
randomised controlled trial.
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well as restrictive and repetitive behaviours, including 
abnormalities in sensory information processing and 
difficulties in practical living skills.3 These impairments 
persist across adulthood such that adults with autism 
often require external, substantial support and compre-
hensive care across the lifespan.

Yet, autism as a traditionally conceived childhood 
disorder is commonly under-represented (ie, not diag-
nosed or treated) in general and mental healthcare 
services for adults despite considerable healthcare needs 
of adults with autism, as shown by increased rates of 
comorbid medical and mental health conditions, prema-
ture mortality or risk of suicide.4–8 Medically, autism has 
been associated with increased rates of various conditions 
including epilepsy, bowel or gastrointestinal disorders, 
diabetes, etc.5 6 8 In comparison, rates of mental health 
comorbidity were found to be particularly increased in 
adults with autism (ie, more than 80% of patients showed 
psychiatric comorbidity),8 including anxiety disorders 
and mood disorders as well sleep disturbances, attention-
deficit/hyperactivity disorder (ADHD), and even 
psychosis.5 These conditions were related to reduced 
quality of life in adults with autism,9 10 suggesting a partic-
ular need for mental health services. Despite this need, 
observations of ineffective or cost-inefficient health-
care utilisation have been made for adults with autism 
with respect to primary or medical healthcare such as 
preventive services, gynaecology, urgent care or emer-
gency department visits,7 8 11 12 as well as mental health 
services such as psychiatric, therapeutical, counselling, 
psychopharmacological or other supporting services.12–18 
Medical and mental health comorbidities in adults with 
autism were associated with increased barriers to service 
use18 as well as healthcare expenditures.8 Analyses of 
autism-related mental healthcare expenditures using 
data from psychiatric outpatient clinics in Germany 
revealed costs comparable with those attributable to 
schizophrenia.19 Largest cost components arose from 
inpatient care, pharmacotherapy and occupational 
therapy, and costs varied as a function of gender, IQ and 
diagnosis. Asperger syndrome, despite being considered 
‘high-functioning’, was associated with higher costs19 and 
higher unmet healthcare needs.18 Together this evidence 
highlights the intensity and complexity of healthcare 
needs associated with autism in adulthood and the perva-
sive need of a more efficient, extended healthcare system 
meeting those needs,20 as also emphasised by several 
national and international ‘autism strategies’ from all 
over Europe.

In Germany, increased mental healthcare demands are 
also reflected in the recently growing number of special-
ised psychiatric outpatient clinics and other services 
addressing adults with autism or adults seeking diag-
nostic clarification of potential autism. These develop-
ments certainly represent major advancements. However, 
adults seeking autism diagnostics, post-diagnostic treat-
ment or counselling, psychotherapy and other special-
ised or supportive services in Germany can be confronted 

with waiting times up to 2–3 years.14 21 22 Adults with 
autism seeking psychotherapy reported that the main 
reason for not receiving any or insufficient treatment 
was an expressed lack of professional expertise about 
autism.14 21 Accordingly, therapists also reported barriers 
due to limited training and experience, and low confi-
dence with respect to treating autism despite high moti-
vation for comprehensive care.23 In fact, diagnosis and 
treatment of autism indeed require qualified training, 
can be time-intensive and cost-intensive and often lack 
validated therapeutical manuals or instruments for use 
in adults with autism.20 Thus, lack of professional knowl-
edge or training can be considered a major barrier. In 
addition, multiple other difficulties or barriers have been 
suggested, which prevent effective and efficient mental 
healthcare for adults with autism especially for those 
who struggle with comorbid mental or medical health 
problems.17

Barriers have been discussed at different levels, 
nationally24 as well as internationally25–31: at (1) an indi-
vidual level due to autism-related social-communicative 
impairments, perceptual peculiarities or difficulties with 
practical skills of daily living (eg, when making appoint-
ments), (2) a system-related or structural level (eg, lack of 
services or reduced service accessibility across healthcare 
sectors for adults with autism), and (3) professional level 
(eg, lack of training/knowledge or stigma about adult 
autism). Yet, factors that facilitate healthcare for adults 
with autism have also been suggested (eg, appointment 
coordination via email, special stimulus-reduced waiting 
areas, autism-specific training for healthcare providers, 
shared decision-making, cooperation with relatives/
partners, case managers or coordination of care through 
general practitioners, transition management, specialised 
medical care centres or financial facilitation for health-
care services).17 26

Among these facilitatory factors, transition manage-
ment from a familiar and guided paediatric care system to 
a complex and self-managed care system for adults seems 
particularly important,12 32–34 considering autism to be 
a neurodevelopmental condition with limited flexibility 
and resistance to change. Assistance with transition could 
not only foster self-management of young adults with 
autism but also reduce potential burden of care for rela-
tives. In fact, relatives typically compensate for the lack 
of assistance or services, thereby often facing extensive 
personal and financial burden35 36 and reduced health-
related quality of life themselves.37 38 The amount of 
evidence on the consequences of an insufficient health-
care system for relatives of adults with autism—not only 
children—is limited. In addition, support from relatives 
might not always be available considering the increased 
age of adults with autism, difficult familial relations or high 
family concordance rates.39 With increasing prevalence 
rates of autism,40 however, a rising number of individuals 
with autism will be transitioning to adult healthcare and 
needing assistance to access the appropriate healthcare 
services. Interventions at several levels and assistance with 
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respect to navigation within the healthcare system will 
also be required to reduce caregiver burden in autism.41

In sum, not only adults with autism but also their rela-
tives and healthcare providers face barriers and are in 
need of extended services. Recognising autism as a life-
long condition will be a fundamental first step. Yet, in 
order to increase access, capacity and quality of care for 
adults with autism, it will be necessary to (1) systematically 
understand the factors that lead to poorer health status 
and ineffective healthcare by including the perspectives 
of all people involved in healthcare access for adults 
with autism,25 (2) operationalise individual levels of 
support, define necessary services and their indications, 
(3) make this information easily accessible to all relevant 
stakeholders, and (4) finally, implement evidence-based 
healthcare programmes for adults with autism. Previous 
evidence was helpful in identifying barriers and pointing 
to future directions. Many suggestions, however, have yet 
to find their way into healthcare politics and services, much 
less being implemented in routine practice. In addition, 
recommendations often lacked specifics or operationali-
sations with respect to the selection of services or inter-
ventions depending on the individual level of disability 
and required support (compare with the recent Lancet 
commission on the future of care in autism: ‘Crucial 
factors include understanding what works for whom and 
when, and what are some of the predictable needs and 
variations that need to be considered to support autistic 
individuals’42).

Thus, with the current study we seek to, first, system-
atically analyse current barriers, facilitators and unmet 
needs—including their economic and personal conse-
quences—in mental healthcare of adults with autism in 
Germany at three relevant levels (individual, structural 
and professional) and from three relevant perspectives 
(adults with autism, relatives and healthcare providers). 
While the focus of the study is on mental healthcare (ie, 
particularly, diagnosis, therapy and supportive services), 

the study will also examine all health-related services 
relevant for adults with autism given the aforemen-
tioned complexity of the condition. Second, we seek to 
use these data to develop specific recommendations for 
a need-oriented, future model of mental healthcare and 
supporting services for adults with autism, which will 
consider the heterogeneity within the autism spectrum, 
different service needs and individual indications for 
services. Third, this model will be evaluated by the three 
stakeholder groups and analysed with respect to imple-
mentation in healthcare routines and cost-effectiveness. 
During all phases, the study will strengthen a participa-
tory research approach by engaging autism-trained clini-
cians and adults with autism in the scientific process and 
by collaborating with autism-related, parental-related and 
service-related associations. The long-term aim of the 
study is to contribute to more effective mental healthcare 
for adults with autism by providing specific recommen-
dations for clinical practice and healthcare policies, also 
improving mental health outcomes for adults with autism 
and those who support them.

METHODS AND ANALYSIS
This study protocol was written in adherence to the 
SPIRIT (Standard Protocol Items: Recommendations 
for Interventional Trials) checklist for study protocols 
for items applicable to the present protocol of a non-
interventional, observational study.

Study population
Three stakeholder perspectives will be assessed. We 
will recruit (1) adults with autism with varying degrees 
of needed support, (2) close relatives (first or second 
degree) or partners of adults with early-diagnosed and late-
diagnosed autism, and (3) healthcare service providers 
throughout Germany. For qualitative data collection (ie, 
focus groups), we will primarily recruit providers of mental 

2020 2022 20232021

Phase 1: Healthcare analysis

•Literature search on healthcare of adults with autism
•Mixed-methods:

o Interviews/ focus groups (qualitative data): adults
with autism (n=15), relatives (n=15) & healthcare
providers (n=15)

o Large-scale online surveys (quantitative data): 
adults with autism (n=250), relatives (n=125) & 
healthcare providers (n=125) 

•Health economic analysis (service utilization and costs)

Development of a future
model of mental healthcare
for adults with autism

Phase 2: Model 
development

•Mixed-methods:
o Interviews/ focus groups: adults with autism

(n=15), relatives (n=15) & healthcare providers
(n=15)

o Large-scale online surveys: adults with
autism(n=250), relatives (n=125) & healthcare
providers (n=125) 

•Health economic analysis (cost-effectiveness)
•Finalisation of best practice recommendations

Phase 3: Evaluation and implementation
analysis

•data-informed
•evidence-based
• Individualized (stepped-

care)

Figure 1  Timeline and three study phases.
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healthcare services with experience in treating patients or 
clients with autism in order to gain central information 
about the current state of mental healthcare, including 
barriers and needs, for adults with autism in Germany 
and to support coherent discussions. Primary care practi-
tioners and paediatrists will also be recruited due to their 
particular role in transition and coordination of care. 
Given the often complex health status and broad service 
needs of adults with autism as well as supposed barriers 
throughout the care system (eg, due to lack of knowl-
edge about autism), the large-scale online surveys will 
also include data from healthcare providers with various 
professional backgrounds and levels of experience with 
autism (from working in autism-specific services to more 
general services or no expertise in autism) in order to 
gather a more comprehensive and representative picture 
on barriers and needs with respect to treating adults with 
autism and to examine whether qualitatively identified 
barriers and needs also apply to different healthcare 
settings. Inclusion of different professional backgrounds 
and levels of experience with autism along with other 
relevant criteria (eg, geographical distribution, urban or 
countryside, etc) will be ensured by predefined recruit-
ment strategies and collection of corresponding sociode-
mographic data via questionnaire in the recruitment and 
data collection process.

Participants with autism must be adults (18+ years) 
and must have a secured diagnosis of autism without 
intellectual disability (IQ >70), sufficient ability to 
provide informed consent and sufficient language skills 
to answer the questions. Participants with intellectual 
disability (IQ <70), insufficient German skills and ability 
to give informed consent will be excluded. Participants 
will be recruited throughout Germany using purposive, 
quota and snowball sampling via the study’s collabo-
rating network of cooperating partners, publicly available 
contacts from autism-related associations (including self-
help/ support and caregiver groups), healthcare associ-
ations (medical chambers, therapist associations, etc), 
local and countrywide outpatient clinics as well as social 
media. Participants will be informed in detail about the 
study and data protection in accordance with the General 
Data Protection Regulation, and informed consent will 
be obtained prior to participation. No expense allow-
ance will be paid (with the exception of possible travel 
expenses for participation in interviews/focus groups).

Study design and data collection
The study will evolve over a period of 3 years (October 
2020–September 2023). A three-phase design will be 
implemented (figure 1).

Phase 1: healthcare and needs analysis
First, a literature search on national and international 
evidence will be conducted in PubMed to identify previ-
ously published barriers, facilitators and needs related to 
healthcare and mental healthcare of adults with autism. 
Results will be used to develop guideline questions for 

qualitative data collection. Three interview guides will be 
developed, tailored to each stakeholder group. Partici-
pants’ experiences with healthcare or with provision of 
services/treatment of adults with autism will be assessed. 
Barriers, facilitators and needs in healthcare of adults 
with autism, especially with focus on mental healthcare 
(ie, diagnostics, therapy and assisting services), at indi-
vidual, professional, and structural levels and recom-
mendations for improving mental healthcare for adults 
with autism will be discussed. Guideline questions will be 
administered by trained researchers in semistructured 
one-on-one interviews with adults with autism (n=15) and 
structured focus groups with relatives/partners of adults 
with autism (n=15) as well as healthcare providers (n=15). 
All interviews and focus groups will be audio-recorded. An 
external, specifically transcription-qualified and bound-
to-secrecy person will transcribe recordings verbatim. 
Because of the dynamics of the COVID-19 pandemic, 
interviews and focus groups will be conducted online 
enabled by an online video communication provider. To 
meet individual difficulties in communication and flexi-
bility, participants with autism will also be given the chance 
to answer interview questions in a written format, via chat 
or phone. All qualitative data will be pseudonymised, that 
is, personal identifying information (eg, names) will be 
removed. Only pseudonymised data will be further anal-
ysed. All data will be stored on secured servers of the 
University Medical Center Hamburg-Eppendorf.

Second, for large-scale online surveys, open-ended and 
close-ended items (eg, implementing a 5-point Likert 
scale) on barriers and needs in mental healthcare of 
adults with autism will be generated through consented 
discussion in the research team based on qualitative 
results, that is, themes that emerged from interviews/
focus groups. These items will be similarly assessed across 
stakeholder groups. The mixed-methods approach 
aims to obtain a complete set of information to develop 
specific recommendations for a future healthcare model 
for adults with autism. In addition, items specific to each 
group of participants will be included such as items 
related to service provision in professionals (eg, waiting 
times), related to informal care in relatives, and to service 
utilisation and comorbidities in adults with autism. Thus, 
separate online surveys will be developed for each stake-
holder group (adults with autism; relatives of adults with 
autism; healthcare providers) that will be used to collect 
quantitative data in larger samples and provide an over-
view of the healthcare situation for adults with autism 
in Germany from multiple perspectives. Online surveys, 
that is, barrier-related and needs-related items, will be 
explored with respect to psychometric properties, such 
as content and construct validity, discriminability and 
internal consistency, for example, via correlational or 
exploratory factor analyses. We will also examine floor 
and ceiling effects using descriptive analyses. As proxy 
for acceptability, we will examine patterns of missing data 
or low response rates. In addition, standardised, psycho-
metric questionnaires and patient-reported outcomes 
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will be employed in participants with autism and relatives. 
They will be asked to complete questionnaires related to 
health-related quality of life (eg, EQ-5D-5L),43 disability/
functioning (eg, WHO Disability Assessment Schedule 
2.0)44 and a German version of the ‘barriers to health-
care’ questionnaire.29 Relatives will additionally be asked 
to rate their burden of care (eg, CarerQoL).45 These 
represent previously validated instruments with good 
overall validity and reliability.29 43–45 Moreover, in both 
groups, variables related to disease/healthcare history, 
utilisation of medical and non-medical services, and 
productivity losses will be collected (eg, days spent on sick 
leave, hospital days, physician contacts or informal care) 
through modified versions of the FIMA (Fragebogen 
zur Erhebung von Gesundheitsleistungen im Alter) 
and FIMPsy (Fragebogen zur Inanspruchnahme mediz-
inischer und nicht medizinischer Versorgungsleistungen 
bei psychischen Erkrankungen) questionnaires.46 47

Person-identifying information will not be requested. 
Online surveys will be delivered countrywide by an 
online survey software in German based at protected 
servers. Separate survey versions will be provided to 
adults with autism (n=250), relatives (n=125) and health-
care providers (n=125). Participation will take place in 
a completely anonymised manner. Participants will be 
automatically assigned randomly generated IDs. Personal 
information entered in free text fields will be removed or 
anonymised. Data collection will be continuously moni-
tored and managed by members of the research team.

Phase 2: development of recommendations for a future healthcare 
model for adults with autism
A literature search on possibly existing healthcare recom-
mendations or implementation models for adults with 
autism and related conditions will be conducted in 
PubMed and Google and—together with the results from 
the mixed-methods data in phase 1—fed into the devel-
opment of an extended, need-oriented mental healthcare 

model for adults with autism. This model will include 
recommendations for actions/interventions at different 
levels (individual, structural and professional) and will be 
addressed to the stakeholder groups (adults with autism; 
relatives of adults with autism; healthcare providers and 
policymakers/politics; figure  2). Given the heteroge-
neity of symptom severity, functional impairments, rates 
of comorbidity and needed support within the autism 
spectrum, a multiprofessional stepped or collaborative 
care approach as similarly proposed for psychosis or 
depression,48 might represent a possible framework for an 
alternative care model for adults with autism as opposed 
to current standard care (as also suggested by Lord et 
al42). Stepped mental healthcare for autism may range 
from low-level, evidence-based services (eg, educational 
programmes or information/consulting about autism 
and available treatment options, e-mental health) over 
mid-level (eg, improved diagnostics, autism-informed 
psychotherapy, occupational therapy or sociotherapy) to 
high-level services, which are often unavailable to adults 
with autism in Germany (eg, case managers, integrated 
care, medical healthcare centres, inpatient care). Recom-
mendations for possible individual steps, services offered 
within each step and indications for services will be spec-
ified. Besides recommendations for adults with autism, 
the future healthcare model will also provide recom-
mendations for relatives of adults with autism, healthcare 
providers and policymakers (figure 2). More specifically, 
relatives or partners who support an adult with autism are 
often in need of support themselves. Thus, the model will 
also include recommendations for relatives. Conversely, 
for healthcare providers, recommendations could include 
suggestions to advance knowledge about specific needs 
of adults with autism and promote awareness for these 
needs in different mental healthcare sections. For policy-
makers, recommendations will focus on extended services 

Future mental healthcare for adults with autism   

Adults with autism Relatives Healthcare providers Healthcare politics

Recommendations for general services to overcome barriers at individual, professional and structural levels 

• Specific recommendations 
for minimising barriers to 
mental healthcare for 
adults with autism

• Estimation of individual 
parameters, levels of 
disability and required 
support

• Specific recommendations 
for services, treatment 
options and assistance (eg, 
stepped-care)

• Specific recommendations 
for minimising barriers to 
mental healthcare for 
adults with autism and 
relatives (eg, education, 
counselling, assistance)

• Specific recommendations 
for services and assistance 
to support relatives 
themselves

• Specific recommendations 
for minimising barriers to 
mental healthcare for adults 
with autism (eg, education 
about autism in adults, 
assessment and treatment)

• Specific recommendations 
for providing services, 
interventions and assistance

• Details on individual 
indications for the selection 
of appropriate services

• Specific recommendations 
for minimising barriers to 
mental healthcare for 
adults with autism (eg, 
extended healthcare 
structures or services such 
as transition and case 
management, financial 
aids)

Figure 2  Future model of mental healthcare for adults with autism: relevant stakeholders and target groups.
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to reduce structural barriers. These will be underlined by 
the health-economic data collected within phases 1 and 3.

Phase 3: evaluation and implementation analysis
Methods will be analogous to phase 1 (mixed-methods, 
qualitative interviews/focus groups and quantitative 
online surveys with adults with autism, relatives of adults 
with autism and healthcare providers) with emphasis 
on evaluation and implementation of the developed 
recommendations for a future healthcare model. Based 
on the ‘Consolidated Framework for Implementation 
Research’, an implementation of the model will be 
explored to improve the feasibility of a potential imple-
mentation.49 The developed model and its components 
will be evaluated by all stakeholder groups in a struc-
tured evaluation process based on different dimensions 
such as acceptability, appropriateness, cost, feasibility 
and sustainability.50 In phase 3, participants from phase 1 
will be re-recruited or, if this is not possible, comparable 
representatives will be invited. In addition, we will invite 
participants from other backgrounds such as healthcare 
politics/policies. Furthermore, participants will be, for 
example, asked to rate to what extent (1) barriers and 
needs identified during phase 1 will be addressed by the 
model, (2) whether suggested services are already imple-
mented in standard German healthcare, (3) which services 
might be easier or more feasible to be implemented and 
(4) give feedback about service requirements (eg, indi-
cations, training, time/financial resources, personnel). 
The mixed-methods design (including open-ended ques-
tions during online surveys) will allow direct feedback 
and potential indications for modifications. In addition, 
standardised implementation-related questionnaires will 
be employed.51 As the model’s actual implementation is 
not part of the study, we would like to use this phase to 
gather enough information, including positive and crit-
ical aspects, for a potential implementation. Finally, based 
on the results of phase 3, the developed recommenda-
tions and model for improving healthcare for adults with 
autism will be reviewed and, if necessary, revised.

Sample sizes
Based on power calculation, a minimum of n=500 partici-
pants will be aimed at for each quantitative online survey. 
This sample size represents the minimum number of 
participants needed for group comparisons with at least 
medium effect sizes (d=0.50) at a power of 80% and an 
alpha error of 5%. Previously published related online 
surveys with participants with autism or caregivers have 
reported dropout rates of 15%–35% due to reasons such 
as incomplete or duplicate responses, failure to consent 
or to meet inclusion criteria.52 53 Thus, here to compen-
sate for dropouts, participants will be over-recruited (ie, 
a dropout rate of 15% would correspond to 75 additional 
participants). The motivation to participate in scientific 
studies can be considered high in the autism community, 
particularly regarding participation in online surveys 
and research with impact to their everyday life. Yet, if 

recruitment targets are not met, the following steps will 
be taken to achieve planned sample sizes: extension of 
the data collection time window, increased networking as 
well as enhanced promotion of our research via associa-
tions, social media and community outreach.

Qualitative data will not be used for direct hypoth-
eses testing so that sample size does not need to be 
based on power analyses. Here sample size (a total 
of N=−90) was chosen based on previously published 
recommendations.54

Data analyses
Qualitative data from phases 1 and 3 will be analysed 
according to the thematic analysis approach55 using the 
software MAXQDA. Deductive or theoretical categories 
based on previously published evidence relevant to each 
phase will drive the analyses. Because the study will focus 
on subjective experiences/perspectives, data analyses 
will be complemented by an inductive approach. Data 
analyses will be conducted by two trained researchers. 
Emerging themes, subthemes and codes related to 
barriers and needs in mental healthcare (phase 1) and 
evaluation/implementation of derived recommendations 
for extended care (phase 3) will be discussed by the two 
researchers and agreed upon by the research team. A 
third researcher will be consulted upon disagreement.

Quantitative data from online surveys in phases 1 and 3 
will be exported to and analysed using the statistical soft-
ware SPSS Statistics 27 and R. Before analyses, exported 
survey data will be manually checked by members of the 
research team. We will run descriptive statistical analyses 
and report frequencies/percentages, means/medians 
and SDs/IQRs separate for each stakeholder group 
on, if applicable: (1) sociodemographic data (eg, age, 
gender, education, employment status, profession), (2) 
clinical data (eg, diagnosis, comorbidities, service utili-
sation), (3) objective healthcare indicators (eg, waiting 
times for or distances of services), (4) subjective ratings 
on barriers and needs in mental healthcare (phase 1) or 
evaluative ratings on implementation of the developed 
care model (phase 3),49 50 and (5) scores on the imple-
mented standardised questionnaires related to barriers 
to healthcare,29 health-related quality of life,43 disability 
and functioning,44 burden of care45 and implementa-
tion.51 Primary outcome will be service utilisation in the 
last 6 months as assessed in the online surveys and groups 
of adults with autism and relatives. In order to deter-
mine predictors of healthcare utilisation of adults with 
autism in Germany and, thus, also inform the develop-
ment of an extended care model in phase 2 (eg, indica-
tions for services (cf. 42)) multiple regression analyses will 
be conducted. The following variables will be tested as 
potential predictors, that is, enabling or disabling health-
care utilisation: sociodemographic variables (eg, gender, 
age, education), autism diagnosis, symptom severity/
level of required support according to the Diagnostic 
and Statistical Manual of Mental Disorders, fifth edition,3 
comorbidity and experienced barriers to healthcare as 
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operationalised by the score on the ‘barriers to health-
care’ questionnaire29 as well as by ratings from our own 
online survey. With respect to the latter, a factor anal-
ysis will be performed in order to identify underlying 
dimensions. Scores of factors with the highest variance 
will then be used as predictors for regression analyses. In 
secondary, more exploratory, analyses, we aim to test for 
mean differences between stakeholder groups on subjec-
tive ratings of barriers and needs in mental healthcare 
(phase 1) and evaluation/implementation of the devel-
oped need-oriented model (phase 3), using stakeholder 
group as independent variable and ratings as dependent 
variable employing parametric or non-parametric statis-
tical tests depending on scale level and data distribution. 
Quantitative data will be tested statistically based on 95% 
CIs.

Health-economic analyses in phases 1 and 3 will be 
informed by a previously conducted systematic review 
of the literature on cost-of-illness and cost-effectiveness 
studies in autism. The systematic review will be carried 
out in agreement with the PRISMA (Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses) guide-
lines. Standard databases such as Medline/PubMed and 
PsycInfo as well as reference lists will be searched for 
international studies in English or German. The search 
term will focus on “costs of illness”, “health expendi-
tures”, “cost effectiveness” or “cost analysis”, “burden of 
illness”, “economic burden” and “autism spectrum disor-
ders”, combined with Boolean operators. In phase 1, in 
addition to service utilisation, productivity losses in the 
last 6 months as well as out-of-pocket payments will be 
directly assessed in adults with autism. In addition, rela-
tives will also be asked about aspects that might be related 
to their relative with autism, like informal care provision 
or reduced working time. To estimate direct costs, service 
utilisation will be evaluated in monetary terms using stan-
dardised unit costs.56 57 Indirect costs due to productivity 
losses (eg, due to incapacity to work) will be estimated 
with the human capital approach. The estimated costs for 
adults with autism will then be compared with the general 
German population, and excess costs will be calculated.58 
Under the assumption that differences in sociodemo-
graphic covariates or comorbidities across groups are 
adjusted, the excess cost approach enables the analysis of 
all costs attributable to autism. Based on the skewed distri-
bution of cost data, cost differences will be calculated 
using generalised linear models with gamma distribution 
and log-link function. Our findings will also be compared 
with other evidence on cost-of-illness in autism and other 
mental health conditions such as depression as common 
mental disorder, schizophrenia as disorder with similar 
prevalence or ADHD as other developmental disorder. 
In phase 3, health-economic analyses will focus on the 
evaluation of the potential costs and effects of the devel-
oped future healthcare model using health-economic 
modelling. The cost-effectiveness analysis will assess the 
incremental cost-effectiveness ratio of the developed 
healthcare model compared with the status quo. This is 

calculated as the ratio of the difference in costs (between 
healthcare intervention and status quo) to the difference 
in health effects of both respective groups. The costs are 
to be determined from a societal perspective, that is, in 
addition to purely medical costs, non-medical costs and 
monetarily assessed productivity losses will also be taken 
into account. As a measure of the health effects, that is, 
health-related quality of life, quality-adjusted life years 
(QALYs) will be estimated based on the findings from the 
EQ-5D-5L.43

Patient and public involvement
The stakeholders’ perspectives are systematically included 
given the mixed-methods design. Research will be under-
taken in close collaboration with federal and local patient, 
parental and healthcare or autism-related organisations, 
from which we obtained collaboration agreements prior 
to submission to the funding agency as well as during the 
initial course of the study. Representatives of these organ-
isations will be continuously informed over the course of 
the study via regular meetings and asked to provide feed-
back during each study phase. They will also be invited 
to participate in focus groups and qualitative interviews 
and asked to support further recruitment of study partic-
ipants. Cooperation partners and all other study partici-
pants from focus groups and interviews will be offered to 
receive quarterly newsletters about the course and interim 
findings of the study. For all other participants (eg, who 
anonymously took part in the online surveys), informa-
tion will be made publicly available on a project website. 
Participants will be given the possibility to express feed-
back or concerns via the project’s email address or direct 
contact to one of our (peer) researchers.

ETHICS AND DISSEMINATION
Ethics approval and consent to participate
The study will be carried out in accordance with the WMA 
Declaration of Helsinki and has been approved by the 
Local Psychological Ethics Commission of the Center for 
Psychosocial Medicine of the University Medical Center 
Hamburg-Eppendorf (ref.# LPEK-0227). Study partici-
pation is voluntary and no foreseeable risks for partici-
pants result from the participation. Participants will be 
fully informed about the aims of the study, data collec-
tion, handling and storage. Written informed consent 
will be obtained before participation. Preserving princi-
ples of data sensitivity, data protection and confidentiality 
requirements will be met.

Dissemination
Findings will be disseminated via national and interna-
tional scientific meetings and peer-reviewed journals in 
the field of autism and healthcare research. Cooperating 
partners and associations will be informed about the 
study’s course and findings by quarterly newsletters and 
biannual meetings. Study participants from focus groups 
and interviews will also receive quarterly newsletters about 
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the progression and outcomes of the study. Information, 
including study information, posters and presentations, 
will also be disseminated via the project’s webpage.

DISCUSSION
This study protocol outlines several urgent challenges 
related to mental healthcare for adults with autism in 
Germany. The study will provide a systematic analysis of 
the current state of healthcare for adults with autism, 
including barriers and requirements experienced by 
persons with autism themselves, but also their relatives 
and healthcare providers. The results will be used to 
facilitate a real-world, data-informed and evidence-based 
future model of mental healthcare for adults with autism, 
which seeks to overcome current barriers by developing 
specific practice recommendations at individual, struc-
tural and professional levels aiding all stakeholder groups. 
The model will provide suggestions for all involved stake-
holders including policymakers.

Strengths and limitations
One strength of this study is that it aims to define indi-
vidual characteristics that might be useful to assess a 
person’s need of support and provide specific treat-
ment suggestions and indications for mental healthcare 
and other related services that are relevant for adults 
with autism (‘understanding what works for whom and 
when’).42 Another strength is that this study will evaluate 
the developed recommendations and model conceptions 
for future care with respect to implementation chances, 
acceptability, feasibility, sustainability, cost-effectiveness 
and other dimensions and prepare for a future imple-
mentation. As such, the current study goes beyond previ-
ously published analyses of healthcare and published 
suggestions for improvement of care for individuals with 
autism, adults in particular.

For a long time, research or healthcare politics have 
overlooked, neglected or ignored individuals with autism 
and their families in information and decision-making 
processes.52 59 Here, participatory research will be realised 
in a threefold fashion. First, results will be obtained by 
directly asking those who are affected (adults with autism, 
relatives and healthcare providers) about real-world 
experiences and their attitude towards the developed 
research. Second, researchers serving mental healthcare 
of adults with autism, and researchers with autism will 
conduct the study. Third, the research will be undertaken 
in close collaboration with patient, parental and health-
care organisations, which will be continuously informed 
over the course of the study and asked to provide feed-
back during each study phase.

One limitation of the study is that the developed 
mental healthcare model for adults with autism will not 
be practically applied during the course of the study. 
Future funding will be necessary to test implementation, 
clinical effectiveness and sustainability of the developed 
recommendations and services, for example, within a 

randomised controlled trial. This will allow for further 
refinement and specifics to foster large-scale implemen-
tation. Yet, as the study is funded by the German Federal 
Joint Committee—the highest decision-making body of 
the joint self-government of practitioners, hospitals and 
health insurance funds in Germany—this study will likely 
have a direct and immediate impact on healthcare poli-
cies and contribute to improving outcomes in people and 
families with autism and reducing individual, familial and 
socioeconomic burdens associated with a lack of services 
for adults with autism.
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