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Drowning detection: The effect of lifeguard experience in the visual search for a drowning swimmer
V. Laxton, D. Crundall, C. Howard, D. Guest.
Nottingham Trent University
Nottingham, U.K.

Background: Swimming is a popular activity for both adults and children. Lifeguard surveillance is a vital
task in maintaining the safety of these pool bathers, and while drownings in lifeguard-supervised areas are
incredibly rare incidents in the U.K, the effects can be devastating. In psychology, visual search is a wellresearched topic which often focuses on the difficulty of detecting a target in an array of distractors. In
recent years, researchers have started to explore visual search in applied domains, including areas such as
airport security and driving. However, one applied domain that remains relatively under-researched is that
of the lifeguard. Of the few studies that have explored lifeguard-surveillance skills, researchers have either
used highly naturalistic tasks or tightly controlled laboratory studies. Unfortunately, the former studies suffer
from a lack of control, making it difficult to conclude anything, while the latter studies use extremely artificial
stimuli, which makes it impossible to generalise findings back to the pool or beach environment.
Method: The current study aimed to investigate lifeguard search in a highly-controlled manner, yet using
naturalistic and dynamic stimuli, bridging the gap between the formative research studies that have been
previously undertaken. Video-clips were filmed in a swimming pool with 3, 6, or 9 swimmers. In a third of
the clips, no incident occurred. However in the other two thirds, one of the participants would feign a
drowning incident. These incidents were either one of two scenarios, a conscious drowning with a swimmer
displaying the instinctive drowning response (Pia, 1974) or an unconscious drowning with a swimmer face
down at the surface of the water. These clips were shown to groups of participants who differed in their
level of lifeguard training. They were asked to press a button to indicate that they had detected a drowning
target. Eye movements and response times of participants were recorded.
Results: There was evidence for lifeguard superiority of visual-search skills in detection of a drowning
swimmer, with lifeguards eliciting faster response times compared to control participants (4215 ms vs. 5064
ms, p < 0.05). There was also marginal evidence that lifeguards were more accurate in their responses to
drowning-present trials in low and intermediate set sizes (p < 0.05). Differences between the drowning
types were also apparent, with unconscious targets being looked at soonest (1623 ms vs. 2123 ms, p <
0.001), and receiving the fastest response time (4100 ms vs. 5175 ms, p < 0.001). A gradual increase in
drowning detection speed was evident with the increase of the number of swimmers (4207 ms, 4717 ms
and 4984 ms for set sizes 3, 6, & 9 respectively, p < 0.001). The total amount of time spent looking at these
targets followed a similar trend across set sizes, with a decrease in the percentage dwell time given to
targets as the amount of swimmers in the pool increased (38% vs. 37% vs. 34% for set sizes 3, 6, & 9
respectively, p < 0.05).
Discussion: These results demonstrate the positive impact of lifeguard training and experience in search
and surveillance skills, with superior detection of drowning victims. The informative nature of different types
of drowning is also highlighted, with unconscious drownings being very informative once detected.
Conscious drownings take longer to spot and to respond to, possibly due to the overlap of their features
with distractors (e.g. drowning targets and normal swimmers make similar movements). These results offer
new insights that may lead to novel training tools in the future.
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