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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 .2 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 -.,+�. Though the bone mass of

the seamen on the Umitaka-maru had not changed, those of the Shinyo-maru decreased /.3/�. The

seamen of Umitaka-maru walked more (+*31/.2 steps a day) during the voyage compared to the seamen

of Shinyo-maru (2-3/./ steps a day). Umitaka-maru has a 1- storied structure and Shinyo-maru a -- 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 di#erence 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 -. Cruise Itineraries of Umitaka-maru.

Table +. Participants. Table ,. Particulars.
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Fig. +. Distribution of Bone Mass Before and After Voyage.

VWXY�Z[\]�^_ `�a bc�d_e`��fghi�j kl�mno p�q_rY�s_tY�uvwx

y 28 y



,� ��������	

� 0�������	
�� BMI������� �	��������� ������ 02.,1�3.00

kg ! 01.0.�3.2* kg"� *.0- kg�#$%&'���� (p)*.*/* +� ,-�./���01�����
02.+*�+*.12 kg ! 00./.�+*.32 kg"� +./0 kg�#$%&'���� (p)*.*+* �.2�3� 401��
������.� 02..0�2.-3 kg�56���� 03.3-�2.,/ kg��789%:;�<!=>� ?@�A�
� *..1 kgBC���
����� BMI������� ��������� ,..+,�,.00�5D�+� EF�� *.,.&'� ,-.22

�,.00�%6#$%&'�5D� (p)*.*/*� �01��������� ,..,3�,.3-�5D�+� EF��
*..1&'�� ,-.2,�,.33�%6#$%&'�5D� (p)*.*+*� 401��������� ,-.13�,.-,�
5D�+� EF�� *.+0BC� ,-.3/�,.,2�%D�+#$G�HI!=% D��

-� �����
� 1���J�K?������� ����� 3,2,,.3�-,-20.*2K�5D�� L,��������
��� �01����K?��� +*,31/.2�-,./-.0-K� 401����K?��� 2,-3/./�,,1//.10

K�56� 401�MN+ +,/2*.-K'%OPQ�%D� (p)*.*+*� K?�RS�,TU������� V
,.���N.� +*,***K�WX�K?��01+ +2Y (03.,�*� 401� 1Y (-+.2�* ��01.Z[�
+*,***K�\]�K?��01+ 2Y (-*.2�*� 401� +/Y (02.,�* �401.ZO^�+_ D��

.� ��������������
� 2�,`.5�ab�b?����� �01� 1cde�56� ,fgh !,ij� +,b� k�gh

 !,ij� ,.b� lmnmopq !k�ghj� -1b�5D�� rs401� -cde�56� ��
�tua !,ij� +*b� ���tua !lmnmopqj� +*b�5D�� 401.[!7�01
�����s+vwxyz.{|���}_=�ab�b?+ZO^�+_ D��

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

Table 0. Weight and BMI of Seamen Before and After Voyage.
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Fig ,. Distribution of Walking Steps Per Day During Voyage.

Table 1. Walking Steps Per Day During Voyage.

Table 2. No. of Steps in Staircases in Vessels.
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