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Abstract

Background: Menstrual cycle is the periodic physiological bleeding
that characterises much of a woman'’s reproductive life. It is hypothe-
sized that this blood loss could predispose women to anemia.

Aim: Therefore, this study was designed to employ haematocrit val-
ues to assess for anemia in women within reproductive age at differ-
ent phases of the menstrual cycle.

Materials and Methods: Fifty-one (51) apparently healthy, regularly
menstruating female students of the University of Jos, Nigeria be-
tween the ages of 19-30 years were followed up in a single cycle. We
determined the haematocrit values of the study subjects using the
micro haematocrit method during the pre-menstrual, menstrual and
post-menstrual phases of the menstrual cycle. Variations in Haema-
tocrit (Hct) values at the different phases of the menstrual cycle were
analyzed using paired student t-test.

Results: The average haematocrit value at pre-menstrual phase
was 40.04 + 1.89 (%), the menstrual was 37.40 + 3.25 (%) and the
postmenstrual was 39.70 + 2.18 (%). The decrease in the mean
haematocrit value observed at the menstrual phase when compared
to the average values reported at premenstrual and postmenstrual-
phases was shown to be statistically significant (P < 0.005).

Conclusion: The data revealed that menstrual bleeding could be
responsible for the decreased in the haematocrit values of the study
participants.
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Clinical significance: Although the decrease in haematocrit values
may not necessarily lead to an anaemic state, it is important to main-
tain a regular check on this parameter to avoid eventual onset of
anemia in menstruating women as a result of blood loss.
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crit method

Introduction

The menstrual cycle can be described as a series of carefully co-
ordinated events that prepare a woman’s body for of the ovaries re-
leases an egg- a process called ovulation [1]. At the same time, hor-
monal changes prepare the uterus for pregnancy [2].These hormonal
changes divide the menstrual cycle into three phases; the menstrual
phase, oestrogenic phase, and the progesteronic phase. If ovulation
takes place and the egg is not fertilized, the lining of the uterus sheds
through the vagina [3].

The average length of the menstrual cycle is 28 days although a
variation of between 21-40 days is normal [4]. Some factors, includ-
ing age, weight, diet, amount of physical activity, level of stress and
genetics have been identified to affect the cycle and the amount of
blood loss. The length of the menstrual cycle is counted from the first
day of menstrual bleeding until the day of the next menstrual bleeding

[3].

Menstrual bleeding could be heavy or light. Blood loss in menstru-
ation ranges from 30-80ml [5]. The blood loss during menstruation
results in a negative iron load in women and increases the risk for
developing iron-deficiency anemia [1,6]. Anemia in adolescent girls
has been shown to contribute to maternal and foetal mortality and
morbidity later in life [7].This makes the measurement of Packed Cell
Volume (PCV) across the menstrual cycle very important. Packed
cell volume is also known as haematocrit. It is the percentage of total
volume of whole blood occupied by packed red blood cells when a
known volume of blood is centrifuged ata constant speed for a con-
stant period [8]. The measurement of PCV is used as a screening test
for anemia which could be as a result of blood loss or other underlying
disorders [9].

This study, therefore, seeks to measure the haematocrit values of
apparently healthy volunteer female students attending University of
Jos who have a regular menstrual cycle, at different phases of the
menstrual cycle; the pre-menstrual, menstrual and post-menstrual
phase. This study aimed at assessing for anemia at the different phases
of the menstrual cycle and show whether or not menstruation could be
a predisposing factor to anemia in females.

Materials and Methods
Study area/Population

This study was carried out in the University of Jos, Plateau State,
Nigeria. The study population comprises 51 healthy female adults in
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their reproductive years (19-30) having a regular menstrual cycle in ~ Results
the Department of Medical Laboratory Science, University of Jos,

Nigeria. The description of study population including age distribution, the
Age of Menarche (A.O.M), duration of Shortest Cycle (S.C) and Lon-
Sampling/Study consent gest Cycle (L.C) and also the Duration of Menstrual Flow (D.M.F) of

. . . . . the subjects in clustered column charts are shown in Figures 1 to 5.
After obtaining written informed consent from the study partici-

pants, we documented detailed history of each participant including \
the age, the age of menarche, the length of menstrual cycle and dura-
tion of menstrual flow.

Ethical clearance

The ethical clearance for this study was obtained from the Ethical
Committee of Jos University Teaching Hospital (JUTH) Jos, Nigeria.

Inclusion and exclusion criteria

Non-pregnant women in their reproductive years (19-30), having
regular menstrual cycles were included in the study. The presence of
anemia, endocrinal, gynecological, for instance, excessive menstrual
bleeding and haemostatic disorder (presence of any bleeding diathe-
sis) and evidence of infection at the time of sampling were criteria for

exclusion Figure 1: Distribution of study participants by age.

Blood sample collection/Experimental design

Three capillary blood samples were taken in a single menstrual cy-
cle; during the menstrual phase, oestrogenic phase and progesteronic
phase. The subjects were asked to report within 48 hours after onset
of menses when the first sample of capillary blood was taken through
finger prick under aseptic condition into a heparinised capillary tube.
The second sample was taken similarly on the 9" day of the menstru-
al cycle, i.e. during the oestrogenic phase. The 3™ sample was taken
on the 23" day of the menstrual cycle, i.e. during the progesteronic
phase.

All the samples were taken between 11:00 am - 12:00 noon to
avoid diurnal variation and for consistency. Also, the samples were
analysed immediately after collection to avoid any variations due to
storage.

Figure 2: Distribution of study participants according to age of menarche
Laboratory methodology (A.O.M) in years.

The haematocrit values of participants were determined using
the microhaematocrit method as described: Heparinized capillary
tubes were two-thirds filled with blood from the capillary puncture
and sealed on the dry end of the capillary tube with plasticine. The
sealed tubes were placed in the Hawksley microhematocrit centrifuge
and spun at a speed of 12,000 rpm for 5 minutes. The haematocrit or
packed cell volume reading was obtained by adjusting the interface
between the sealed end and the packed red cells column to zero on the
micro-haematocrit reader. Haematocrit values were represented in %
[10].

Data analysis/Statistical methods

The data obtained from the study were analyzed using the stu-
dent’s paired T-test and presented in tables to compare values of PCV
at the 3 phases of the menstrual cycle. Frequency tables of informa-
tion gotten from the detailed history of the study participants are also Figure 3: Outlook of study participants according to the shortest cycle
presented to show the interaction between these factors and anemia (S.C) in days.
through the menstrual cycle. L
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Figure 4: The spread of study participants according to longest cycle
(L.C) in days.

Figure 5: Distribution of study participants according to duration of men-
strual flow (D.M.F) in days.

Table 1 shows the mean and standard deviation of haematocrit
values of study subjects at the premenstrual (40.04 + 1.89), menstrual
(37.40 £ 3.25) and postmenstrual (39.70 + 2.18) phases of the men-
strual cycle. Significant rise in haematocrit values were recorded in
the premenstrual and postmenstrual phases of menstrual cycle when
compared to the menstrual phase (p = 0.0001). However, the differ-
ence seen between the premenstrual and postmenstrual PCV values
was not significant (p = 0.4070).

The Phase of Menstrual cycle | Mean +SD | T-test value | P-value
Pre-menstrual 40.04 +1.89 4.9677 0.0001
Menstrual 37.40 £3.25 4.3664 0.0001
Post-menstrual 39.7+2.18 0.8327 0.407

Table 1: The Mean and standard deviation of haematocrit values of study
subjects at different phases of menstrual cycle.

Discussion

It has been hypothesized that blood loss during menstruation may
result in the depletion of iron load in women thereby increasing the
risk for developing iron-deficiency anemia [6,11]. Therefore, this
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study was designed to assess for anemia in women within reproduc-
tive age at different phases of the menstrual cycle. After securing eth-
ical clearance from the Ethics Committee of Jos University Teaching
Hospital, we obtained informed consent from prospective study par-
ticipants. We recruited 51 women between the ages of 19-30 and de-
termined their haematocrit values in a single menstrual cycle. These
subjects had regular menstrual cycles.

Most ladies who participated were 23 years of age. The length of
the menstrual cycle of majority of the subjects ranged from 25-30
days. The duration of menstrual flow of majority of the study subjects
ranged between 3-5 days with 5 days having the highest frequency of
29 occurrences.

From the menstrual history of each subject recorded, abnormal
patterns were not seen in the menstrual bleeding phase. The age of
menarche recorded had majority having menarcheal age of 12 years
and above. Earlier studies by Kulkarni et al., reported that there is no
association between status of menarche, menarcheal age and anemia
[7]. These findings are supported in this study as subjects showed
similar menstrual patterns irrespective of their age of menarche.

The menstrual, postmenstrual and premenstrual PCV values were
also estimated for each subject. The mean pre-menstrual PCV (%)
was found to be 40.04, menstrual 37.40 and post menstrual was 39.7.
The T-test values of premenstrual and menstrual PCV was 4.9677
which gave a P value that was statistically significant (P = 0.0001).
Likewise, the menstrual and post menstrual T-test value (4.3664) also
gave a P value which was statistically significant (P = 0.0001). The
postmenstrual and premenstrual T-test value (0.8327) however, did
not give a statistically significant P value (0.4070). The significance
in p values obtained reflects that menstrual bleeding indeed could be
a predisposing factor to anemia in females supporting our earlier hy-
pothesis.

This study focused on apparently healthy unmarried young la-
dies with no abnormal menstrual bleeding. Hence, any decrease in
haematocrit value seen was due to the physiologic condition being
experienced. We however, did not estimate the blood loss for each
study participant and interaction of factors such as weight, body mass
index, level of physical activity; stress and nutritional status were not
studied. These findings are similar to findings by Malini K who re-
ported a minimal rise in PCV in the proliferative (post menstrual)
and secretory (pre-menstrual) phases when compared to the men-
strual phase [12]. However, the rise in both phases in that study was
not found to be statistically significant. Rajnee et al., also reported a
non-significant difference in the hemoglobin concentration and hae-
matocrit during the menstruation and follicular phase of the menstrual
cycle [13]. Our findings however proved to be statistically significant.
This might be as a result of the narrow age group we considered and
also the health status of our study subjects.

In this study, the blood loss was not estimated. However, the loss
was sufficient enough to cause a significant decrease in haematocrit
which was shown to be statistically significant when compared to the
pre-menstrual and post menstrual haematocrit values. This decrease
however, cannot be interpreted in isolation without putting into con-
sideration the mean PCV of the menstrual phase. The mean PCV was
found to be 37.4%. This value when compared to the normal range of
PCV for females 37-47% is not alarming despite the statistical signif-
icance of the decrease [14,15].
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Further studies could be carried out in order to find out why wom-
en have symptoms of anemia such as dizziness during the menstrual
bleeding phase since the PCV does not qualify them to be anemic. In
order to reduce the discomfort caused by the physical changes expe-
rienced during menses, women should ensure they take on a healthy
diet; reduce the consumption of salt, caffeine and alcohol and also
ensure regular exercise [16].

The menstrual bleeding phase of the menstrual cycle can lead to a
decrease in haematocrit value. This is due to the blood loss during this
phase. However, menstruation does not lead to anemia among healthy
regularly menstruating females.
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