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Both centreline rumble strips and a combination of centre- and edgeline rumble strips are found to
reduce accidents.

rumble strips; road marking; median

Rumble strips are rows of raised pavement markers placed along or adjacent to a road’s edgeline or
centreline. Centreline plus shoulder rumble strips have been shown to reduce the frequency of crashes
on road segments. Results for centreline rumble strips: head-on collisions, running off the road on the
left side, side-impact collisions with vehicles in the oncoming lane on the left hand side, which are the
target accidents, showed a 37% reduction. Results for centre- and edgeline: head-on collisions, running
off the road on either side, side swipe accidents between vehicles travelling in opposite directions
showed a 32% reduction. The presented results are for all accident severities as no differences were
found for different degrees of accident severity. No differences were found for studies with and without
control for regression to the mean. The results do not seem to be affected by publication bias, and do
not contain significant heterogeneity, with the exception of edge- and centreline rumble strips for all
accidents.

1.4.1. What are rumble strip

Rumble strips are a road safety feature installed at the centre or edge of paved roads that alert drivers
when they are about to leave the travel lane by causing a tactile vibration and audible rumbling
transmitted through the wheels into the vehicle interior. Shoulder rumble strips are a longitudinal safety
feature installed on a paved roadway shoulder near the outside edge of the travel lane. It is made with a
series of milled elements intended to alert inattentive drivers through vibration and sound that their
vehicle has left the travel lane. Centreline rumble strips are in principle similar to shoulder rumble strips
but placed at the centre of roads to alert drivers who may encroach into opposing lanes.



1.4.2. How does the installation of rumble strips affect road safety?

Rumble strips are intended to increase alertness and reduce the risk of drivers running off the road or
straying across the centreline. Consequently, they help to reduce crashes caused by driver inattention or
fatigue because the tactile vibration and audible rumbling generated by the strips serve as a ‘wake-up’
signal before a crash occurs. Rumble strips have been shown to reduce the number of road accidents
with greatest effects on target accidents i.e. head-on collisions, running off the road on the left side,
side-impact collisions with vehicle in the oncoming lane on the left hand side, running off the road on
either side, side swipe accidents between vehicles travelling in opposite direction. The implementation
of centreline rumble strips serves as a caution for drivers to adhere to their travel lanes which may result
in a reduction of the number of head-on collisions.

1.4.3. Which safety outcomes are affected by the installation of rumble strips?

In the international literature, the effect of the implementation of rumble strips on road safety has been
measured using as outcome accident frequency (number of accidents occurred).

1.4.4. How is the effect of the installation of rumble strips studied?

International literature indicated that the effect of the installation of rumble strips is usually examined
by comparing the frequency of accidents on roads with and without rumble strips through before-after
studies.

1.4.5. Which factors influence the effect of the installation of rumble strips on road safety?

Rumble strips have a negative impact on cycling as they are virtually impossible to ride a bicycle over.
They can cause a cyclist to lose control of their bike and fall. Consequently, cyclists will avoid riding over
them. When rumble strips leave no room on the shoulder, cyclists will have no other option than to face
the risk of riding in the travel lane. Centre rumble strips may also excessively shift the lateral placement
of vehicles in the travel lane toward the shoulder, which could increase the potential for vehicle-bicycle
collisions. There is also the concern that drivers accustomed to right-side shoulder rumble strips will
“jerk” the steering wheel to the left when encountering the centre rumble strips

1.5.12. Main results

According to results in the meta-analysis, the implementation of rumble strips generally improves road safety.
From literature review, two studies that compared effects during the day and at night found greater effects at
night. The literature review covers effects on driver behaviour, motorcyclists and bicyclists which have not
been coded. Centreline rumble strips are associated with 37% reduction in the number of target accidents
(head-on collisions, running off the road on the left side, side-impact collisions with vehicle in the oncoming
lane on the left hand side) while centre- and edgeline rumble strips are associated with 32%reduction in
target accidents (head-on collisions, running off the road on either side, side swipe accidents between
vehicles travelling in opposite direction). These results are for all accident severities since no differences
were found for different degrees of accident severity. No differences were found for studies with and
without control for regression to the mean.

1.5.2. Transferability

Overall, a meta-analysis including several studies was found, the topic has been studied to a sufficient
extent. The studies included in the meta-analysis are from North America (the United States, Canada)
and Europe (Denmark).



The synopsis is based on a meta-analysis study. The studies included in the meta-analysis are from the
United States, Canada and Denmark. Most of the included studies have compared the frequency of
accidents on roads with and without rumble strips. The results of studies on the safety effects of audio-
tactile lane-markings varied greatly and no summary estimates were calculated. The results do not seem
to be affected by publication bias, and do not contain significant heterogeneity, with the exception of
edge- and centreline rumble strips for all accidents.



2.1.1. Analysis of study designs and methods

Results are based on a meta-analysis carried out in 2015. According to the literature search results it
seems that there is a lack of research on rumble strips from 2015.

13 studies were considered in the meta-analysis by Hgye, 2015. Research has been carried out in the
United States, Canada and Denmark.

Most of the studies compared the frequency of accidents on roads equipped with rumble strips with the
frequency of accidents on roads without rumble strips. No summary estimates were calculated due to
the high variability of results of studies on the safety effect of audio-tactile lane-markings. The results do
not seem to be affected by publication bias.

Table 1 illustrates an overview of the main aspects of the coded study (sample, method and outcome).

Author(s), Sample and study design Method of analysis = Outcome indicator
Year, Country

Haye, A., 2015, 13 studies based on a before-after design. Meta-analysis. Random Number of accidents
Norway effects

2.1.2. Study results

The studies included in the meta-analysis show that the rumble strips generally have a positive effect on
road safety. The results can be differentiated according to the specific context examined.

Centreline rumble strips: The effects of the implementation of centreline rumble strips are highest on
target accidents (head-on collisions, running off the road on the left side, side-impact collisions with
vehicle in the oncoming lane on the left hand side) with a positive significant reduction in the number of
accidents such as head-on, run off road (ROR) to the left and sideswipe with a vehicle on the left-hand
side oncoming lane. Results of the meta-analysis indicate that they are associated with a 37% reduction
of target accidents.

Centre- and edgeline rumble strips: The combination of centre- and edgeline rumble strips also exhibits
a significant positive effect on road safety through a reduction in the number of target accidents (head-
on, ROR to left/right, sideswipe with vehicle travelling in the opposite direction). This have been
associated with a 32% reduction in the target accidents.



2.1.3. Description of analysis carried out
Review-type analysis
Considering the recent meta-analysis it was decided that neither a meta-analysis nor a vote-count

analysis can be conducted. Hence, to find an overall estimate for the installation of centreline rumble
strip a review-type analysis was chosen.

The results above present a positive effect for the installation of centreline rumble strips. It can be
summarised that implementation of rumble strips at centreline mainly leads to a significant positive
effects on road safety.

Hence, on the basis of both study and effect numbers, it can be argued that the installation of centreline
rumble strips has a positive effect of road safety. There were clearly more significant positive than
negative effects listed. As mentioned before, the chosen studies are of sufficient quality and mainly
consistent in their result. Hence, results show that the installation of centreline rumble strips decreases
road safety risk. As such, a green colour code was assigned.

Studies on the effect of the installation of rumble strips on road safety identified in the meta-analysis
mainly focus on accident frequency.

According to the recent meta-analysis the implementation of rumble strips at centreline is associated
with a statistically significant reduction in crash occurrence. In addition, the combination of centre- and
edgeline rumble strips also exhibits a significant positive effect on road safety.



3.1.1. Literature Search strategy

The literature search was conducted in January-March 2017. The search strategy aimed at identifying
recent quality studies to estimate the effectiveness of the implementation of rumble strips at centre-
and edge lines, thus considering not only rumble strip implementation but also its position on the road
(centre and edge). During the screening phase the search focused on installation of rumble strips.

A meta-analysis carried out in 2015 is available in The Handbook of Road Safety Measures (online
version). As this meta-analysis is available, only recent journal studies (after 2015) in the field of
Engineering and Social science were considered from “Scopus”. No “grey” literature was examined.
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Search terms used to identify relevant papers included, but were not limited to: “rumble strip”, “rumple

strips”, “audible lines”. A total of 16 pieces of potentially eligible studies were identified (Table 2). After a
preliminary abstract screening text, no studies were found to be eligible to the topic.

Table 2 Literature search strategy (Scopus database) - Date: 3rd April 2017

search no. search terms / operators / combined queries hits

#1 TITLE-ABS-KEY ("rumble strip** or “sleeper line*" or "rumple strip*" or 16
"audible lines" or "drunk bumps") AND ( LIMIT-TO (PUBYEAR,2017 ) OR
LIMIT-TO (PUBYEAR,2016))

3.1.2. Exploratory analysis of results

The number of studies included in the meta-analysis indicate that the topic has been thoroughly
investigated. The results are based on several types of studies from a range of years. Most of the
included studies have compared the frequency of accidents on roads with and without rumble strips.

Table 3 presents information on the main outcomes of coded studies on the implementation of rumble
strips at centre- and edgeline.

Table 3 Main outcomes of coded studies on the implementation of rumble strips at centre- and edge lines.

Author, Study
Year, Exposure | Type | Outcome variable /Outcome | Effects for road Main outcome -
Country variable type safety* description
Haye., 2015 Centreline Meta- All accident types N -10% (-14-5) Significant positive
International rumble strips | analysis effect on road safety
Centreline Meta- Target accidents: head-on, RORtothe |~ | -37% (-42;-31) Significant positive
rumble strips | analysis | left, sideswipe with vehicle in the left effect on road safety
hand side oncoming lane
Centre-and Meta- All accidents N e14% (-23;-3) Significant positive
edgeline analysis effect on road safety

rumble strips

Centre-and Meta- Target accidents: head-on, ROR to N | -32% (-36;-29) Significant positive



edgeline analysis | left/right, sideswipe with vehicle effect on road safety
rumble strips travelling in the opposite direction

*Significant effects on road safety are coded as: positive (\)
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