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Comparison of the effect of diving at depths of 10, 20 and 30 meters on hematological
parameters of male divers in the morning and evening
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ABSTRACT

Purposes: Physical activity can cause various hematological changes and affect
blood parameters. The purpose of this study was to investigate the effect of diving
in the morning and evening on the hematological factors of male divers.
Materials and methods: Participants dived at a depth of 10 meters on the first day,
20 meters on the second day, and 30 meters on the third day for 20 minutes at an
intensity of 50 to 60 percent of heart rate reserve in the morning and evening. Blood
samples were collected before and after diving. A repeated measures analysis of
variance was used to analyze the findings.

Results: The results showed that increasing ambient pressure had a significant
effect on changes in hemoglobin (P=0.005), hematocrit (P=0.001), and red blood
cells (P=0.003). Diving had a significant effect on hematocrit (P=0.01) and red
blood cells (P=0.03) regardless of depth. Hemoglobin (P=0.01), hematocrit
(P=0.001), and red blood cells (P=0.007) levels increased significantly at 30 meters
compared to 10 and 20 meters. Regarding changes between morning and evening,
the results of the statistical test showed that changes in the morning and evening
groups were significant for hematocrit (P=0.01) but not for changes in hemoglobin
and red blood cells (P >0.05).

Conclusion: Diving in the morning and evening had the same effect on hemoglobin
and red blood cell counts. On the other hand, diving at depths of 30 meters and 20
meters resulted in greater changes than diving at a depth of 10 meters.
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Extended abstract

Background: One of the sports that has recently received attention is diving. The diving environment, due
to its specific conditions, has various effects on the diver's body systems [2]. Many people, whether
recreationally or professionally, are involved with the underwater world and its related issues and problems.
When entering the underwater world, the first problem that arises for a diver is the increase in pressure due to
the depths, which can have effects on the physiological efficiency of his body. Water pressure tolerance can
affect some blood factors, for example, peripheral vessels constrict due to increased pressure, leading to
changes in body fluids and hematocrit [5]. Hematocrit can be considered a measure of hydration [7]. Under
steady-state conditions, hematocrit levels do not change, but this assumption may not necessarily be true for
recreational divers, as splenic contraction is known to be part of the human response to diving and exercise.
Due to limitations in studies and different definitions used in relation to diving, there is no precise knowledge
of the effect of a diving session on blood hematology factors, which makes it difficult to compare the effect of
a diving session on blood hematology factors of male divers in the morning and evening. Therefore, the present
study was designed and conducted with the aim of investigating the effect of a diving session on hematological
blood factors of male divers in the morning and evening.

Methodology: This study was conducted as a semi-experimental study with a pre-test and post-test design.
In this study, 10 divers from the Red Crescent Rescue Team of Kohkiluyeh and Boyer Ahmad Province were
selected and after completing a health questionnaire and informed consent form, they were randomly divided
into two groups of five.

Group one and two dived for 20 minutes at a depth of 10 meters in a round trip manner in the morning and
evening at a distance of 20 meters. Then, after the end of 20 minutes, both groups came to the surface and
blood was collected again. 24 hours later and 48 hours later, as in the first session, all subjects dived at depths
of 20, and 30 meters. In all diving sessions, blood was collected from all participants in both groups (in a
fasting state and in an amount of 5 ml from the brachial vein) [14].

To check the normality of the data, the Shapiro-Wilk test was used, to check the differences between groups,
the analysis of variance with repeated measures tests were used, and to determine the exact location of the
difference, the LSD post hoc test was used using SPSS software version 22. The significance level was also
considered a > 0.05 for all calculations.

Results : The Shapiro-Wilk test showed that the data had a normal distribution (p> 0.05). The results of the
analysis of the research findings show that the increase in environmental pressure caused by deep sea diving
has a significant effect on hemoglobin changes (P = 0.005 and F = 7.68). However, the increase in pressure
did not cause a change in hemoglobin levels between morning and evening (P = 0.15 and F = 1.14). On the
other hand, the increase in depth did not have a significant effect on hemoglobin (P = 0.15 and F = 2.51). Also,
the depth did not affect the changes in hemoglobin in the diving groups in the morning and evening (P = 0.32
and F = 1.10).

Regarding hematocrit, it was shown that the increase in ambient pressure caused by deep sea diving had a
significant effect on hematocrit changes (P = 0.001 and F = 16.72), and this increase in pressure between the
morning and evening groups led to significant changes (P = 0.001 and F = 8.99). On the other hand, it was
shown that there was no significant interaction between the increase in ambient pressure and the duration of
diving (P = 0.23 and F = 1.59).

Another result of this study was the significant effect of environmental pressure caused by deep sea diving on
red blood cell changes (P=0.003 and F=16.80) and there was a significant difference between the morning and
evening groups (P=0.001 and F=10.78). In addition, diving has a significant effect on red blood cells regardless
of the amount of pressure increase (depth) (P=0.03 and F=6.90). On the other hand, there was no significant

interaction between the increase in environmental pressure and the duration of diving (P=0.94 and F=0.06).
Regarding the changes between morning and evening, the results of the statistical test showed that the changes

in the morning and evening groups were significant for hematocrit (P=0.01) but not for hemoglobin and red
blood cell changes (P>0.05).
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The results showed that for the variables hemoglobin, hematocrit and red blood cells, there were significant
changes between depths of ten meters and thirty meters, as well as between depths of twenty meters and thirty
meters (P<0.05). However, there was no significant difference between depths of ten meters and twenty meters
(P>0.05).

Conclusion: The results of this study showed that the increase in environmental pressure caused by deep sea
diving has a significant effect on hemoglobin changes. However, there is no significant difference in
hemoglobin changes caused by the increase in environmental pressure caused by deep sea diving in the
morning and evening groups. The hemoglobin level at a depth of 30 meters increases significantly compared
to depths of 10 and 20 meters.

In general, diving activity is likely to change bilirubin levels. On the other hand, due to activity in a high-
pressure environment, the rate of hemolysis of red blood cells increases, and as a result, the level of hemoglobin
also increases [16]. Due to the participants’ activity history and the ability of the cells to maintain homeostasis,
metabolic acidosis does not occur within the divers’ cells. The absence of metabolic acidosis could contribute
to an increase in the content of 2,3-diphosphoglycerate. 2,3-diphosphoglycerate is one of the most important
compounds involved in the affinity of hemoglobin for the oxygen molecule. This compound reduces the
affinity of hemoglobin for oxygen and leads to an increase in free hemoglobin in the blood [17]. Regarding
the lack of an effect of time of day on hemoglobin levels, it should be noted that since mature red blood cells
lack nuclear DNA, they do not have any “clock genes” to cause circadian variations in their activity. However,
alternative pathways for rhythmic control exist [17, 18].

There are several limitations to interpreting the results of this study. First, we did not have the conditions to
directly assess the hydration status of the divers. Also, urine volume and erythropoietin levels were not
examined.
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