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Abstract 
Background: Higher-level gait disorders (HLGD) are characterized by a slow, symmetrical, 
unsteady gait and may be associated with Idiopathic normal pressure hydrocephalus (INPH), 
and thus associated with ventriculomegaly. Low quality of life (QoL), depression, low gait and 
balance confidence may be common in HLGD and INPH. INPH is treatable with a cerebrospinal 
fluid shunt but little is known about moderate adverse events after surgery. The objective was 
to investigate: a) HLGD prevalence; b) associations between ventriculomegaly and HLGD; c) 
QoL, depression, and balance confidence in HLGD; d) to assess falls, fear of falling, balance 
confidence and prevalence of headache, epilepsy, and abdominal pain in INPH patients.  
Methods: A questionnaire was used for recruitment (n=6,467 dispatched to individuals 65-84 
years). The population consisted of 798 cases with- and 249 controls without gait disorders 
(GD)s. All had a physical examination and were categorized: 1. “HLGD”; 2. “neurological-”; 3. 
“non-neurological-” or; 4. “no GD”. They were assessed with: Swedish Falls-Efficacy Scale 
(FES(S)), Modified Gait-Efficacy Scale (mGES), EuroQol 5-Dimension 5-Level instrument 
(EQ5D5L index and EQ VAS) and Geriatric depression scale-15 (GDS-15). An MRI of the brain 
was performed, ventricular size was measured. A second study compared 176 shunted INPH 
patients and 368 age- and sex-matched controls (67-80 years). A questionnaire gave 
information on adverse events, falls and fear of falling (FOF). Additional information on 
diagnoses and prescribed drugs were obtained from the Swedish national patient- and drug 
registries. Data was compared between the groups, and before- and after surgery for INPH.  
Results: HLGD was present in 5.8% (95% CI 4.6-7.0, n=87). Ventriculomegaly was present 
in 63% with HLGD (n=46/73, controls: 38%, n=70/184; OR 2.8 95% CI 1.6-4.9, p<0.001). 
Compared to those without GD, HLGD had more depressive symptoms and lower QoL (GDS-
15: 3.9±3.4 vs. 2.5±2.8, p=0.004; EQ VAS: 63±17 vs. 71±18; p<0.001; EQ5D5L index: 
0.67±0.19 vs. 0.84±0.13, p<0.001), lower confidence in gait and to avoid falls (mGES: 

60±22 vs. 74±21; p<0.001; FES(S): 93±32 vs. 111±25 p<0.001). Compared to controls, 
INPH had more FOF and lower balance confidence (FOF: 3.3±1.1 vs. 1.6±0.9, balance 
confidence: 78±40 vs. 126±14; p<0.001), more INPH were fallers (before surgery: 67% vs. 
11% OR 15.48 95% CI 9.85-24.32; after surgery: 35% vs 11% OR 4.15 95% CI 2.65-6.50, 
p<0.001). After surgery, falls, FOF and low balance confidence was less common (p<0.001). 
In shunted INPH, epilepsy, antiepileptic drug (AED) treatment and headache was more 
common than in controls (epilepsy: 4.5% vs. 1.1% OR 4.3, 95% CI 1.3-14.6, p=0.023; AED: 
14.8% vs. 7.3% OR 0.5 95% CI 0.3-0.8, p=0.010; headache: 36% vs 12% OR 0.2 95% CI 
0.2-0.4, p<0.001). Forty percent INPH (n=70) had abdominal pain after surgery.  
Conclusions: HLGD was associated with ventriculomegaly. The causal relationship should be 
studied. HLGD should be screened for in healthcare, investigated with brain MRI or CT, and 
QoL and depressive symptoms should be assessed. Studies should investigate if treatment 
options exist. After INPH surgery, epilepsy, headache, and abdominal pain was common, 
which should be considered in surgical evaluations. Both HLGD and INPH had low balance 
confidence. Shunt surgery improved these problems but INPH still fell more and feared falling 
more often than controls. Additional interventions should be considered for INPH and HLGD. 
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