
Life with Neurofibromatosis type 1 - A nationwide population-based approach 

Neurofibromatosis type 1 (NF1) is a autosomal dominant genetic condition with the cardinal symptom of growing 
tumors in cutaneous and nerve tissue and can result in varying degrees of visible differences. Alongside cognitive 
dysfunctioning is often reported. Despite the prior focus on genetic aspects, especially in children, there is currently 
very little research into the psychosocial impact and the socioeconomic, educational, living and cohabitation status 
of adults with NF1. The main objectives of the studies included in this thesis were to investigate educational 
attainment and delays in completing mandatory school, psychosocial burden and needs for support as well as 
neurocognitive functioning in adults with NF1. 

In study 1, the information on educational outcomes has been collected from 550 adults with NF1  aged >30 (born 
1965–1984). They were diagnosed with NF1 at the national centers for rare disease in and compared to a NF1-free 
cohort matched on gender and age (n = 4295). Odds ratios were estimated using multinominal logostic models for 
completing short (≤9 years) or medium (10–12 years) education in comparison to long education (>12 years) by age 
30. Further, the probability of completing 9th year of mandatory school delayed was calculated using quantile 
regression for 932 persons with NF1 and 7962 NF1-free comparisons (born 1965–2000). The ORs to complete 
short- and medium education was three fold (95% CI 2.55–3.99) and 1.29 fold (95% CI 0.99–1.69) higher for persons 
with NF1 than NF1-free persons, respectively. The data were adjusted for birth year, gender, psychiatric and somatic 
morbidity and mother’s education before the main analysis. Individuals with NF1 were significantly delayed in 
graduation from mandatory school education compared to NF1-free persons. Comparing the graduation dates, when 
90% of individuals were graduated, the ones with NF1 were 1.2 times older than the NF1-free samples. In Study 1, 
we concluded that experiencing delays in mandatory school likely affect further educational achievements and may 
impair employment and entering work force. 

In study 2 we conducted a nationwide cross-sectional study inviting all 467 adults with NF1 diagnosed between 1977 
and 2016 at one of the two national centers for rare diseases in Denmark. A total of 244 (56% response rate) 
completed a questionnaire that included standard measures of PedsQL NF module (QoL), symptoms of depression 
(PHQ-9) and anxiety (GAD-7), indicators of disease-related severity (Riccardi scale), visibility (Ablon scale), and 
need for professional support. Associations between disease severity and visibility and psychosocial burden were 
analyzed in descriptive and multivariate models. We observed impaired QoL (mean, 81.3; 95% CI, 76.2;86.4), where 
19% reported symptoms of depression (mean, 5.7; SD, 5.4), and 15% reported anxiety (mean, 5.1; SD, 5.2) at a 
clinical level. Adults with NF1 also were in need of professional support for physical, psychological and work-related 
problems. Disease severity and (partly) visibility were significantly (P < 0.0001) associated with psychosocial well-
being and a requirement for support. Study 2 provides new understanding of the factors associated with impaired 
QoL in patients with NF1, indicating that follow-up care for the disease should be optimized into adult life. 

The third study aimed at investigating the neurocognitive functioning in adults with NF1 in comparison with a age- 
and gender- matched comparison group. We used an extended battery of performance-based tests (WAIS IV, 
CANTAB, RCFT) and questionnaires (BRIEF-A) to assess a broad picture of performance based cognitive 
functioning as well as self-reported executive functioning. Data are presented for 103 adults with NF1 and 38 NF1-
free comparisons. Descriptive statistics, multivariate analysis of variance (MANOVA) as well as general linear 
models with repeated measure ANOVA were applied. Our findings of the MANOVA showed a statistically significant 
difference in the overall performance-based cognitive functions between persons with NF1 and the NF1-free 
comparisons (F (1,141)= 4.035, p<0.0001; Wilk’s lambda = 0.783, partial η2 =0.217)  and in the self-reported 
executive functioning of the three main indexes (Behavioral Regulation Index, Metacognition Index and Global 
Executive Composite), F(1,141) = 5.364, p=0.006; Wilk’s lambda = 0.928, partial η2 =0.072). A general linear model 
with repeated measures ANOVA revealed a jagged profile for both, the performance based cognitive functioning 
(F(6.273)=3.061, p= 0.002) and the patient reported executive functioning (F(5.731) = 4.218, p < 0.0001). The 
results of study 3 support earlier findings of impaired intelligence, visual memory, attention, and executive functioning 
in the context of also non-significantly impaired cognitive functions in NF1 i.e. supporting a non-generalized profile 
of cognitive deficits.  
It is important that specialists of different areas of expertise have a clear overview of socioeconomic, psychosocial 
as well as cognitive impairments and difficulties that may occur in people with NF1. This will lead to a multidisciplinary 
approach and successful forms of treatment and supportive care which in turn will improve the quality of life of NF1-
affected individuals. 


