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Long-Term Voyages and Bone Mass Among Seamen
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The purpose of this study is to determine the influence of limited life space during long-term voyages
to human’s bone mass. The participants of this study were 48 seamen of two research and training vessels,
Umitaka-maru and Shinyo-maru, of Tokyo University of Fisheries. The bone mass of their heel bones were
measured using supersonic waves, in addition to height and weight before and after a long-term voyage.
They were requested to count and record their walking steps daily with pedometers during their voyage.

After the voyage the mean value of everyone’s bone mass decreased 3.21%. Though the bone mass of
the seamen on the Umitaka-maru had not changed, those of the Shinyo-maru decreased 5.95%. The
seamen of Umitaka-maru walked more (10975.8 steps a day) during the voyage compared to the seamen
of Shinyo-maru (8395.5 steps a day). Umitaka-maru has a 7- storied structure and Shinyo-maru a 3- storied
structure, so the seamen of Umitaka-maru had to walk more steps and to go up and down more stairs every
day. This caused the difference in the bone mass. We propose exercising which includes horizontal as well
as vertical movements for seamen who participate in long-term voyages in order to avoid loss of bone mass.
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Table 1. Participants. Table 2. Particulars.
Umitaka—maru Shinyo—maru Umitaka—maru Shinyo—maru
Deck Officer 7 5 Length (Loa) 93.0 m 60.0 m
Engine Officer 5 5 Breadth 149 m 10.6 m
Deck Crew 4 4 Depth 8.9 m 6.8 m
Engine Crew 4 4 Tonnage 1886.0 G.T. 649.0 G.T.
Purser 2 1 Complement 107 persons 69 persons
Cook 4 3 Cruising Speed 17.4 Knots 13.0 Knots
Total 26 22
Table 3. Cruise Itineraries of Umitaka-maru.
Port Distance Total Arrival Departure
(Miles) | Distance Date Date
Tokyo - - Nov.26,2001
4,850
Auckland 4850 | Dec92001 | Dec.14,2001
(New Zealand) 5.400
Valparaiso 10,250 | Dec.29,2001 | Jan.3,2002
(Chile) 2920
Montevideo 13,170 | Jan.122002 | Jan.17,2002
(Uruguay) 2300
Recife 15470 | Jan232002 | Jan.282002
(Brazil) 1500
Fishing 16970 | Feb.1,2002 | Feb.7,2002
ground
Castri 1,550
rastries 18520 | Feb.11,2002 | Feb.15,2002
(Saint Lucia) 1165
PANAMA CANAL 19,685 | Feb.182002 | Feb.20,2002
Cristbal 2930
San Diego 22615 | Feb27,2002 | Mar.4,2002
(US.A)
Tok 5,600
orve 28215 | Mar.20,2002
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Table 4. Cruise Itineraries of Shinyo-maru.

Port Distance Total Arrival Departure
(Miles) Distance Date Date
Tokyo - - Jan.25,2002
Cai 3,550
ans 3550 Feb.8,2002 | Feb.12,2002
(Australia) 2050
Fishing 5600 | Feb.192002 | Feb.28,2002
ground
1,000
Malakal 6,600 | Mar4,2002 | Mar82002
(Palau) ' ar® ars
1,750
Tokyo 8,350 Mar.15,2002
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Fig. 1. Distribution of Bone Mass Before and After Voyage.

MHE ML O B TR, MHERTIE 90% » 5 100% = E— 27 & LiclfEEZ R LTwa0icxf L, kgl
90% %2 E—7 & Lzl - TH O, 100% LI EicnTid 2 AE RV L 90% LLTF 20 d 2 ANE@DsEn
L#tzC&ETy 75 7 IHEMEMNC > 7 b LMERZ R L 2o

%5 3BT O EFEME DI 2R U o, AT B T IEMUHERT D 99.27% +13.87 7> S Jm k% D 96.06%
T1331NEZ(LLTHE O, R ~IFE%R L 3.21% D L Tuie (p<0.001), #BEALTIE 97.85%+
15.66 7» 5 96.96% +14.49 ~ & 0.89% DRE/DIH - e BEEILFD TEED - 72, MEITIZ 100.95% +
11.54 72 5 95.00£12.02%~ & 5.95% /> LEEL EZNA 5Nz (p<0.01),



IR B o 582t

Table 5. Bone Mass of Seamen Before and After Voyage.

Difference Between|Value of

N | Voyage | Mean SD. Before and After o
Before 99.27| 13.87
| -

Both Vi 48 — Fror 9606l 13.31 3.21| 0.000

o Before 97.85| 15.66 _
Umitaka—maru | 26 Aftor 96.96] 1449 0.89] 0.313

Lo Before | 100.95| 11.54 _
Shinyo—maru | 22 Aftor 9500 1202 5.95| 0.000

Table 6. Weight and BMI of Seamen Before and After Voyage.

Difference Between| Value of!

(Weight -kg) N | Voyage | Mean SD. Before and After o
Before 68.27 9.66
1 —
Both Vi 48 Ftor 57.64 9.80 0.63| 0.039

o Before 68.10] 10.78 _
Umitaka—maru | 26 Aftor 6654|1098 1.56| 0.001

Before 68.46 8.39

Shinyo—maru | 22 Aftor 68.03 305 0.47] 0.070
(BmI1)

Both V | 48

Before 24.12 2.66
After 23.88 2.66

S Before 2429 2.93 _
Umitaka—maru | 26 After 23.82 200 0.47| 0.001

L Before 23.79 2.32
Shinyo—maru | 22 After 2395 208 0.16] 0.710

-0.24| 0.034
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Fig 2. Distribution of Walking Steps Per Day During Voyage.

Table 7. Walking Steps Per Day During Voyage.

N Mean S.D. Value of P
Both Vessels | 48 9822.9] 3386.08
Umitaka—maru | 26 10975.8] 3453.63
Shinyo—maru | 22 8395.5| 2755.76

0.007

Table 8. No. of Steps in Staircases in Vessels.

[Umitaka—maru]

Inside Stairs No. of Steps Outside Stairs No. of Steps
Captain Deck ~ 12 Compass Flat ~ 10
Navigation Bridge Deck Navigation Bridge Deck
Crew Cabins ~ 24 Captain Deck ~ 10
Navigation Bridge Deck Navigation Bridge Deck
Cadet Cabins ~ 36 Boat Deck ~ 16
Navigation Bridge Deck Navigation Bridge Deck
Bridge Deck ~ 3
Navigation Bridge Deck|
Super Structure Deck ~ 12
Cadet Cabins
Upper Deck ~ 24 Super Structure Deck ~ 10
Cadet Cabins Cadet Cabins
2nd Deck ~ 36 Super Structure Deck ~ 12
Cadet Cabins Storage (Fishing Nets)
E/G Room ~ 37
Crew Deck
[Shinyo—maru]
Crew Cabins ~ 10 Bridge Deck ~ 9
Navigation Bridge Deck Navigation Bridge Deck
Cadet Cabins ~ 20 Super Structure Deck ~ 9
Navigation Bridge Deck Navigation Bridge Deck
E/G Room ~ 10
Crew Cabins
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