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BACKGROUND
* Diving mishaps are unwanted and unplanned events that increase the risk of injuries and fatalities.
* Most common causes of injuries, like running out of air and emergency ascent, are preventable with

Figure 1: Clustering of data

STATISTICAL METHODS

Intervention Control

proper pre-dive preparations and planning. .

 The use of pre-dive check-list is supposed to help completion of pre-dive procedures and increase
safety, but its effectiveness was never evaluated in recreational scuba diving.
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OBJECTIVES
* To assess the effectiveness of pre-dive checklist in prevention of diving mishaps
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OUTCOMES Unit of Observation \> Divers

1. Major diving mishaps: rapid ascent, entanglement/ entrapment, lost buddy contact, buddy Npstpdﬁ: i
breathing, 2nd stage regulator malfunction, low to our of air, spontaneous inflation, free ascent, . oy |
content hose rupture, free flowing 2" stage Unit of Analysis > Dives

2. Injuries
3. Skipped dive (pre-dive check finding made diver to decide not to dive)

Table 1: Distribution of potential confounders in Intent-to-trait analysis
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* Poisson regression models were used to compare rates of mishaps in

different groups. The correlation between divers who were randomized
to a research arm on the same location-day was controlled by using
generalized estimating equations (GEE).

 Distribution of potential

Crude and adjusted per-protocol (PP) analysis were conducted.

respectively.

Table 2: Distribution of potential confounders in Per-protocol analysis

INTERVENTION . -
Study Form Dive tips: (Important during diving) Total Intervention Control Total Intervention Control
(This form has two parts: a checklist of procedures and a post-dive log. Please follow the 1. Stay close to your buddy; in case of lost contact with buddy, search for one minute and M 1080 645 454 N 879 445 434
procedures below before every dive but fill out the checklist only before your first dive. Fill out ascend if vou do not find vour buddv Percent Percent Percent
the post-dive log after every dive. Note tank pressure, depth and time w here asked, and check the S o ) Percent Percent Percent
) . 2. Equalize early and often durmg descent Ml 5R 57 70
applicable boxes.) N » Mal es 68 &7 70 ales
3. Do notascend more than 30-60 feet/min (9-18 meters/min) . White a3 a1 a5
O Confirm you are healthy enough fo dive 4. Understand the dive fables/computers and follow proper safety stop guidelines White 533 31 35 — T fact - = =1
' NYIFoNmMeEntal Taclors : : :
O Review hand sienals with vour budd Environmental factors 2.9 9.3 8.1 . .
. - Medical History 3.1 3.0 3.2 Medical History 3.2 5.1 5.4
fmary gds lank. Post-dive log: (Enter the information below after completing each dive) ; : : : : :
O Make sure vour arr turned on (Check by breathing through the regulator) = f f pETE "J Mean [median) | Mean (median) | Mean (median) . Mean (median) | Mean (median) | Mean (median)
What s the staring fank pressure? ____ Ops Dbar Dke t mes  Dbw Average Annual Dives 28,63 (10) 22 76(10) 37.07 (10) Average Annual Dives 30.8 (10) 24.5 (10] 37.07 (10)
O  Checkall the hoses are comnected properly and there are no leaks ___depth of dive O ft Om ____total dive time Number of years of diving 30.06 (8) 2108 (8] 43 23 (8] Number of years of diving 25.7 (8] 16.5 (8] 43.23 (8]
Secure al equpment o vou bodyl check al suaps -tk pressne befoe Gk reswe when sared renmtcmd [ g 265(261) | 264(258) | 266(262) il 65(262) | 26402383) | 266[%6.2)
OMak @BCD O Tak @ Fins — R — A r Age 41.8(43) 42.5 (43) a2 .4 (44) Age 42.2 (43) 42.1 (43) 42 4 (44
| Make sure to have completed a buoyvancy check for this suit
. Check i the weiht ! ) . Dive 2: Opst  DObar
ek 1 e weiglt feleases Work propefi ___depthofdwve Oft Om _____ total dive time
Test your BCD: _____tank pressure before dive ____ tank pressure when started refurn/turnaround
O Inflate O Defate [0 Integrated weights (if so equipped) O Releases _____tank pressure when started ascent  tank pressure after dive RESULTS
O Testthe spare second stage regulator (it should not free-fow) * Incidence rates of mishaps are shown in Figure 2 and Table 3.
O  Make sure that vou are satisfied with the fit of vour suit | o INTUri
at you ae safsfe _ b3 Do Db There. were no injuries reported |
O Camya cutting tool with you if allowed _ depthofdive @R Om _total dive fime * No skipped dives due to intervention
O  Famiiarize vourself with your buddy's gear _____tank pressure before dive ____ tank pressure when started refurn/turnaround
| | __tank pressure when sfarfed ascenf  fank pressure afier dive 30 -
O  Make sure your depth gauge (once you start descending) and/ or computer are working
O Battery check M Intervention W Controls Table 3: Outcomes
O Understand their use properly - Mos  Ob 25 -
ve 4 ps ar . . .
O  Oncein water do a final-ok buddy check before descending _ depthofdive @R Om total dive time MEI]EI'I' il EhEIFtE- Mot diwv ng
. 7o)
saure before dive ssufe whe d return/ . ¥ L
Dive plan: (Plan your dive before diving) _____Eaﬂi pressure bilfﬂrf td;:d t L Eﬂi pressure ﬁélfﬂ;tfﬂﬂfd return/turnaround q>) 20 IRR [95% E“ RR [95% E“
Maximum depth you plan to go fo during vour dives foday. [ feet O meters ———— AR PIESSHE WA Sufee 43t ——— 1A IR A A o Intent-to-treat Crude 0.67 I:D.ﬂ-ﬂ.. |:|'.5|3: 0.99 I:|:|'.5 G, 1.?5]
o ~ - . :
Amount of gas vou will keep for vour 3 15 .IE“:I] usted 0.61 I:|:|'.f|-'5|-.. D.EEI —
s Retwn /Tumarowd ____ @ps Db . Crude 0.69 (0.49, 0.99 0.91 (0.54, 1.55)
b. Ascen @i Oba & 10 - Per protocol ; -
e | . Adjusted 0.63 (0.46, 0.88] —
c. Back-on-board reserve O pst ar
5 -
*IRR = Incidence rate ratio comparing major mishaps for intervention group vs. control group
MATERIAL AND METHODS 0 RR= Risk ratio comparing not-diving among intervention group vs. control group

e Study was conducted in summer 2012

e 4 study locations: North Carolina (2), Grand Cayman (1) and one Cozumel (1); 6 partner dive shops.

4 trained study personnel enrolled 1080 divers, who were group randomized to intervention and
control groups based on location-days.

* Location-days were randomized such that all the enrolled divers on a particular day were either in
the intervention or control group. Each volunteer could participate only once.

 The intervention group received the study form including post-dive log as shown above; the control
group received the post-dive log form only.

* Figure 1 shows the clustering of data

Figure 2. The crude mishap rate

IRR is adjusted by environmental factors, average annual dives, and number of years of diving

CONCLUSIONS

 The crude and adjusted rates of both intent-to-treat and per-protocol
analysis indicate that divers who received pre-dive check-lists had 35%
decrease in the incidence of mishaps.

* Providing check-lists and reminding divers to use them regularly, may
enhance safety of recreational diving.

confounders was compared among the
intervention and control groups. Crude and adjusted intent-to-treat (ITT)
analysis were conducted.
* Adherence to the intervention was measured using multiple criteria.

* Distribution of potential confounders among intervention and control
groups for both ITT and PP analysis are presented in tables 1 & 2



