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ABSTRACT
Objective: The objective of this study was to evaluate the level of physical activity and its
association with hemoglobin level among undergraduate students. Method and materials: A
cross-sectional study was conducted on undergraduate students of Isra Institute
Rehabilitation Sciences, Isra University Islamabad. The undergraduate students between 1825 years were included in the study. The hemoglobin level was evaluated through the
hemoglobin-meter and physical activity through the International Physical Activity
Questionnaires IPAQ-SF-7. The Pearson product-moment correlation was used to find
association between physical activity and hemoglobin level. Results: The mean age of study
participants was 21.10±1.76. Of the 400 participants, 22% participants had low level of
physical activity, 46.25% participants had moderate level of physical activity and 31.75%
participants had vigorous physical activity. The time spent in vigorous and moderate physical
activity was significantly associated with the hemoglobin level (p<0.05) and sitting was
negatively correlated with Hb (p<0.05). Conclusion: It was concluded that that levels of
physical activity was significantly associated with the hemoglobin level.
Keywords: Physical activity, hemoglobin, anemia.

INTRODUCTION
Physical activity is the skeletal muscles movements
in the form of contraction and relaxation due to
(1
which energy is utilized. It is categorized as low,
moderate and high physical activity. The mild
physical activity occurs when metabolic equivalent
(METS) is 1.5 to 2.9 like slow pace walking ,the
moderate physical activity occurs about 3 to 5.9
METs as the brisk walking and the Vigorous physical
2
activity is defined as METs more than 6.
th
Globally, the 4 common leading cause of death is
3
due to physical inactivity. According to WHO, 3.2
million deaths per year occurs due to physical
4
inactivity throughout the world. Overweight and
obesity mainly occurs due to the physical
5
inactivity. National health survey of Pakistan
reported that 25% of population is overweight
while 10% is obese. A total of 60% world’s
population is physically inactive or doing very little
physical activity which is similar to the statistics of
Pakistan and reported that majority of adults are
6
physically inactive.
Physical activity lowers the risk of establishing
major cardiovascular diseases (CVD) and metabolic
syndrome, obesity, osteoporosis, and muscular
7
weakness. Regular physical activity remains
important in prevention of disorders of muscles
and skeleton which includes mechanical low back
8
pain, cervical and shoulder pain.
The barriers to physical inactivity are lack of time
due to hectic routine related to studies, parents
prefer academic success compared to the
3
exercise. Physical inactivity is a crucial risk factor
for cardio-vascular disease, type 2 diabetes, and
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numerous forms of cancers. It also leads to pre10
mature deaths.
The average hemoglobin value required for males
is 14 to 18 g/dl whereas that for females is 12 to 16
g/dl. The appropriate hemoglobin level (Hb) is
11
essential for the proper tissues oxygenation.
According to Haas et al, the reduced work outcome
is due to low Hb and reduction in oxygen transport.
Iron deficiency anemia effect the capacity of
activity performance and by improving iron status,
human capital or work outcome can also be
12
enhanced. The causes of low Hb includes,
malnourishment as a result of poor diet habits,
worm infections, menarche, socio-demographic
13,14
factors like age, gender, community status.
Limited studies were available in Pakistan related
to the association of HB with different levels of
physical activities. The significance of healthy diet
and sufficient degree of physical performance is
well understood by medical students yet they do
not pay attention to this fact. So it is difficult for
them to make people aware about the benefits of
physical activity. This study was conducted to
explore the levels of physical activity and its
association with HB levels among undergraduate
students.
METHODOLOGY
A cross-sectional study was conducted on n=400
undergraduate students of Isra Institute
Rehabilitation Sciences, Isra University Islamabad,
after the approval from the Advanced Study &
Research Committee (ASRC) from December 2018
to February 2019. Written informed consent was
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obtained from the participants prior to data
collection, after explaining the detail of study.
Participants fulfilling the eligibility criteria were
recruited through purposive sampling technique,
which were the undergraduate students (both male
and female) of Isra University, Islamabad, among
the age of 18 to 25 years while the students with
fever, hemophilia, history of fracture<1-year,
physical impairments and hepatitis (B,C,D) were
excluded from the study.
Furthermore, the demographic details were
obtained from the study participants including age,
gender, height and BMI. Hb was evaluated through
hemoglobin-meter while IPAQ-SF-7 was used for
the levels of physical activity (PA). The IPAQ-SF-7 is
15
valid and a reliable tool.
Hemoglobin was
measured through hemoglobin meter (Inst-answer,
LBM-01).
The numerical data was expressed as mean and
standard deviation (SD), while percentages and
frequencies were calculated for the categorical
variables. As the data was normally distributed, so,
Pearson Product-Moment Correlation was used to
find the association between PA and Hb level. A pvalue<0.05 was considered statistically significant.
The data was analysed through SPSS 21.
RESULTS
The mean
21.10±1.76.

age of study participants was
The general demographics of
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participants of the study included age, height,
weight and Hb levels was measured as shown in
table 1. Furthermore, in this study 88 (22%)
participants had low level of physical activity while
185 (46.25%) participants had moderate level of
physical activity and 127 (31.75%) participants had
vigorous physical activity
Table 1: Descriptive Demographics
Minimum Maximum Mean±Sd.Div
Age in years

18

24

21.10±1.76

Height in feet
5.0
6.3
5.47±0.28
Weight in kg
35
95
59.15±10.76
HB in g/dL
6.53
17.33 10.92±2.03
The vigorous physical activities and time spent in
vigorous activities was positively correlated with HB
(r= 0.216, p=0.000 and r= 0.192, p=0.000
respectively). Furthermore, the moderate physical
activities was also positively correlated with HB
(r=0.099, p=0.049) while time spent in moderate
activities was not significantly associated with HB
(r=0.093, p=0.063). Moreover, walking and time
spent in walking was also not significantly
associated with HB. (r=0.046, p=0.358 and r=0.042,
p=0.401 respectively). While sitting was negatively
correlated with HB (r=-.107, p=.032). Additionally,
IPAQ 7 total score was positively correlated with HB
(r=0.155, p=0.002). (Table 2)

Table 2: Correlation between PA & Hb level

During the last 7 days, on how many days did you do
vigorous physical activities? (days)
How much time did you usually spend doing vigorous
physical activities on one of those days? (min.)
During the last 7 days, on how many days did you do
moderate physical activities? (days)
How much time did you usually spend doing moderate
physical activities on one of those days? (min.)
During the last 7 days, on how many days did you walk for
at least 10 minutes at a time? (days)
How much time did you usually spend walking on one of
those days? (min.)
During the last 7 days, how much time did you spend
sitting on a week day? (days)
IPAQ7 Total Score

HB Level in g\dl
(10.92±2.03)
r
p-value

Mean

SD

.75

1.60

0.216

16.73

43.55

0.192

2.02

2.37

30.30

**

0.000***

**

0.000***

0.099

*

0.049**

61.74

0.093

0.063

5.43

2.09

0.046

0.358

80.86

82.60

0.042

0.401

7.61

3.75

-0.107

113.73

88.95

*

0.032**

**

0.002**

0.155

Level of significance= p<0.05** & p<0.001***

DISCUSSION
The objective of the study was to explore levels of
physical activity and its relationship with
hemoglobin (Hb) level among students. In a
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current study low physical activity was observed in
88 (22%) students while 185 (46.25%) participants
had moderate level of physical activity and 127
(31.75%) participants had vigorous physical
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activity. According to a study conducted in
Bangalore, India, on physical activity among
medical undergraduates of 18 to 22 years of age,
using International Physical Activity Questionnaire
(IPAQ). High physical activity was present in 41.3%
of the students while 43.2% have moderate
physical activity and 15.4% of the students were
16
having low levels of activities. Another study was
conducted in Poland, to evaluate the physical
activity in students of the medical university of
Silesia, which demonstrated that 46% of the
physical therapist had the vigorous level of
physical activity, 54% had a moderate level of
17
physical activity.
Moreover, in this study it has been determined
that the vigorous and high level of physical activity
is significantly associated with hemoglobin level.
This correlates with the previous study, in which it
has been reported that if a person performs
physical activity, it causes the muscles to manage
with severe oxygen deficiency which leads the
muscles to balance the need of O2 by having
accessibility of oxygen. The muscles have the
capability to cope with this oxygen deficiency so it
combines very rapidly to develop oxy-hemoglobin.
It leads to the increase in HB concentration and
18, 19
have better health outcomes as well.
Also,
many physiological responses can lead to the
18
condition of hypoxia for example exercise. And
hypoxia is deliberated to a greater extent by
stimulation of the transcription factor which is
sensitive to hypoxia. Endurance exercises trigger
the hypoxia sensitive transcription factor. This
element leads to the excess transportation of
oxygen through blood via procedure like
20
erythropoietin-mediated erythropoiesis.
Moreover, increase in endurance exercises are
connected with hemoglobin levels. It is also linked
to the increase of the oxygen carrying capability of
21
blood. Furthermore, regular participation in
moderate physical activity was also significantly
associated with HB an level which also correlates
with the previous study which stated that
continuous and regular exercises of moderate
intensity, aerobics and endurance exercises can
improve the Hb levels. The endurance exercises
helps to improves the growth hormone production
through the hematopoiesis as well as enhance
cytokines concentration which mature, proliferate
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22

and renew the blood stem cells. Moreover,
according to some previous literature, it has been
concluded that aerobic training can significantly
23, 24
improve the Hb level.
Additionally, in a recent study it was observed that
sitting is also negatively significant correlated with
Hb level which supports the previous literature
that prolonged sitting may reduce the plasma
25
fibrinogen, hemoglobin and red blood cells.
Sedentary life style and excessive sitting is
associated with the decline in the flow of blood to
muscles, reduction of erythrocytes and their
volume. It also leads to the muscles weakness
which increases the chance of trauma to the joints
26
and bones. Furthermore, in the current study no
association has been found between walking and
hemoglobin level. But, in a study conducted by
Terink R et al. walking for a long time period may
27
improve the Hb level.
CONCLUSION

It was concluded that students who had perform
vigorous and moderate physical activity have high
hemoglobin concentration in blood. Students with
longer duration of sitting had low hemoglobin
concentration.
It is recommended to conduct further study to find
cause and effect relationship of different level of
physical activity on hemoglobin concentration
(RCT).
.
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