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ABSTRACT 
Background: Excessive hair shedding among child-bearing women has been linked to low iron store. 
Despite this, multi-studies looked at this connection have yield inconsistent results.  
ferritin 
Aim: To compare hemoglobin and ferritin level of childbearing women with telogen effluvium and those in 
otherwise good health. To evaluate the link between iron store level and amount of hair shed.  
Patients and Methods: The case-controlled study included 74 women with telogen effluvium and 22 age 
matched healthy women recruited from Al-Salam Teaching Hospital in Mosul. Participants underwent an 
assessment of hair fall count using a standardized hair fall count in 60 seconds. Five ml of blood was drawn 
to assess the iron status (hemoglobin and ferritin).  Difference in iron status between groups were compared 
by t-test and their link with amount of hair fall was assessed by Pearson correlation and regression tests. P-
value <0.05 is significant. 
Results: Alopecia patients were 27.81±9.63 years old on average. The difference in hemoglobin levels 
between Alopecia patients and the control group were not-significantly (11. 83±4.59 gm/dl vs. 12.72±0.88 
gm/dl) while differences in ferritin level was highly significant (27.84±22.06 ng/ml vs. 57.75±19.75ng/ml). 
Strong inverse linear were detected in the number of hair falls and ferritin (r=-0.53, P 0.0001). Regression 
analysis revealed that changes in hemoglobin accounts for only 9% of variation in the total number of hair 
falls, while ferritin accounts for 28% of them. Two prediction equations based on hemoglobin and ferritin 
were created for predicting hair fall count in 60 seconds. 
Conclusions: The study provides additional evidence for the role of low iron stores reflected by ferritin level 
in hair fall count in women with chronic telogen effluvium. A nonanemic iron deficiency is probably 
responsible for unexplained non-specific symptoms like diffuse hair loss. The suggested regression equation 
provides dermatologists with a tool to predict the amount of hair fall based on estimated ferritin and 
hemoglobin.  
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 كمية مع الدم في والفيريتين الهيمىجلىبين مستىي بين الارتباط مدي قياس

 المزمن الكربي الشعر بتساقط المصابات النساء عند المتساقط الشعر

 
 *الله عبذ َىَش عًش ،** يحًىد غاسق بضًت ،* فخحٍ بذس هُثى* , انحافع انقادس عبذ انذٍَ َىس يصطفً

 انعشاق ، انًىصم ، َُُىي صحت دائشة ، انخعهًٍُ انضلاو يضخشفً** ، َُُىي جايعت ، انطب كهُت ، انباغُُت فشع*

 

 الخلاصة

بانشغى يٍ انخزايٍ بٍُ فشغ حضاقػ انشعش عُذ انُضاء يع اَخفاض يضخىي يخزوَهٍ نهحذَذ , الا اٌ يشاجعت انًقالاث  الخلفية:

 انضابقت انخٍ عُج بذساصت هزا الاسحباغ أصفشث عٍ َخائج غُش يخضقت 
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عش انكشبٍ انًزيٍ يع يضخىاهًا يقاسَت يضخىي انهًُىغهىبٍُ وانفُشحٍُ عُذ انُضاء انلائٍ َعاٍَُ يٍ حضاقػ انش :اهداف الدراسة

عُذ انُضاء انهىاحٍ َخًخعٍ بصحت جُذة. ونخقُُى الاسحباغ بٍُ يضخىي يخزوٌ انحذَذ )انهًُىغهىبٍُ وانفشحٍُ( وكًُت انشعش 

 انًخضاقػ

ت حى ايشأة صهًُ 22ايشأة يصابت بخضاقػ انشعش انكشبٍ انًزيٍ و  47أجشَج انذساصت انعابطت عهً   :المرضً وطريقة البحث

اخخُاسهٍ كعُُت ظابطت يٍ يشاجعاث يضخشفً انضلاو انخعهًٍُ فٍ انًىصم. خععج انًشاسكاث نخقُُى كًُت انشعش انًخضاقػ 

ثاَُت. حى صحب خًضت يهًُخشاث يٍ انذو نقُاس يخزوٌ انحذَذ )انهًُىغهىبٍُ  06باصخخذاو يقُاس عذد انشعش انًخضاقػ فٍ 

وحى  ج يقاسَت دلانت انفشق فٍ يخزوٌ انحذَذ بٍُ انًجًىعخٍُ باصخخذاو الاخخباس انخائٍ, وانفُشحٍُ( نذي يجًىعخٍ انذساصت. حً

 6,60 <حقُُى انخشابػ بٍُ كًُت انشعش انًخضاقػ ويخزوٌ انحذَذ باصخخذاو اخخباسا الاسحباغ والاَحذاس نبُشصىٌ, حى اخخُاس انذلانت 

 كذانت يعُىَت. 

صُت , وأظهشث انُخائج وجىد حباٍَ يعُىٌ فٍ  10±  28انشعش انكشبٍ انًزيٍ كاٌ يخىصػ اعًاس يشظً حضاقػ  :النتائج

جى/دل(,  6.11±  82.42جى/دل يقابم  7.04±  88.11يضخىَاث انهًُىجهىبٍُ بٍُ يجًىعت انًشظً وانًجًىعت انعابطت )

َاَىغشاو/يم  22.60±  24.17انفُشحٍُ يُخفط جذا عُذ انًشظً بانًقاسَت يع يضخىاِ عُذ انًجًىعت انعابطت ) وكاٌ يضخىي

َاَىغشاو/يم(. وقذ اظهشث انُخائج اسحباغ عكضٍ عانٍ انًعُىَت بٍُ كًُت انشعش انًخضاقػ وانفُشحٍُ  84.40±  04.40يقابم 

٪  يٍ انخغُش فٍ كًُت 4( , واظهش اخخباس الاَحذاس اٌ انخغُش فٍ يضخىي انهًُىغهىبٍُ قادس عهً حفضُش 6,01-)يعايم الاسحباغ = 

% يٍ رنك انخغُش, وقذ حى اَشاء يعادنخٍ حُبؤ قادسحاٌ عهً حقذَش كًُت 21انشعش انًخضاقػ بًُُا يضخىي انفُشحٍُ قادس عهً حفضُش 

 انشعش انًخضاقػ بالاصخُاد عهً انًضخىي انًقاس نههًُىكهىبٍُ وانفُشحٍُ.  

حقذو انذساصت انحانُت دنُلاً إظافُاً عهً دوس يخزوٌ انحذَذ انًُخفط يخًثلا بانفُشحٍُ عهً كًُت انشعش انًخضاقػ عُذ  :الاستنتاجات

انُضاء انًصاباث بخضاقػ انشعش انكشبٍ انًزيٍ , وسبًا حفضش حانت َقص انحذَذ غُش الاًَُا عٍ الأعشاض غُش انىاظحت كخضاقػ 

ت الاَحذاس انًقخشحت انخُبؤ بكًُت انشعش انًخضاقػ بالاعخًاد عهً يضخىي انفُشحٍُ وانهًُىكهىبٍُ انشعش واصع الاَخشاس. وحًكٍ يعادن

 انًقاس.

  

 .ثاَُت، انهًُىجهىبٍُ، انفُشحٍُ 06حضاقػ انشعش انكشبٍ انًزيٍ، دساصت ظابطت, كًُت انشعش انًخضاقػ فٍ  الكلمات المفتاحية:

 

INTRODUCTION 
lthough hair is a non-vital organ, it has a 
major cosmetic concern, especially for 

women. Even clinically undetectable hair loss had 
a negative influence on women's sense of self and 
wellbeing 

1
. Many stressful events may cause 

premature termination of anagen and increase 
shedding of telogen effluvium (TE).  Among these 
stressful events is the shortage of hair 
micronutrients 

2
. TE is usually  self-limit condition, 

but, if continues beyond six months will be 
classified as a chronic TE 

3
. The excessive hair 

loss will frighten the women  making them worried 
about her hair 

4
. The regular menses during the 

childbearing period deprive women from significant 
amounts of consumed iron 

5
. Iron is an essential 

trace element that supports life in general and hair 
follicles in special 

6
. Hair follicles are highly 

proliferative "mini-organs" with  high need for blood 
and micronutrients 

7
. As Iron functions as a 

cofactor of rate-limiting enzyme for DNA synthesis 
and as a multi-gene regulator, their absence may 
therefore interfere with the synthesis of hair 

8
. 

Women more than men seek dermatologic 
consultation for managing their diffuse hair loss 

9 
. 

This may be attributed to their low iron store 
whither concealed (non-anemic Iron insufficiency) 
or overt (anemic iron deficiency) 

10
. The body will 

attempt to restore levels of circulating iron by 
"borrowing" ferritin from less vital sources, such as 

hair follicles 
11

.
 

This makes ferritin level more 
accurate in predicting iron status. Low iron storage 
has been proposed as a probable cause of 
excessive hair shedding 

12
. Although numerous 

studies have attempted to examine the link 
between iron body status and diffuse hair 
shedding, but their result was inconsistent 

13,14
.  

The goal of the current investigation is to compare 
the difference in iron store (hemoglobin and ferritin) 
between childbearing women with chronic telogen 
effluvium and otherwise healthy women. The 
second goal is to assess the relationship between 
iron store and hair fall count in 60 seconds.  
 

PATIENTS AND METHODS 

Seventy-four women (Age ranged from 14-52 
years) with chronic telogen effluvium (hair loss > 6 
months with positive pull test and absence of 
central port of hair follicle or miniaturization) who 
attended the dermatology outpatient clinic at Al-
Salam Teaching Hospital from January 2021 to 
September 2021 were asked to participate in this 
case-controlled study. A control group of 22 age-
matched healthy women were enrolled in the 
study. The study excluded participants who were 
using nutritional supplements had other systemic 
illnesses or infection, and positive C-reactive 
protein as inflammatory conditions may falsely 
raise serum ferritin. Patients who had given their 

A 
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consent provided 5 ml of blood to estimate levels 
of ferritin, and hemoglobin.  
Quantitative evaluation of hair loss was done 
utilizing the standardized hair fall count in 60-
seconds 

15
. The method was conducted using a 

special comb provided to each patient. The patient 
asked to comb her hair rear to the front for 60 
seconds prior to shampooing. Hairs on the comb or 
fallen on a white cushion were collected and 
tallied, broken hairs were discarded. The average 
of test was calculated using the average of three 
consecutive pre-shampooing hair count.  
To examine the data, SPSS (version 26.0) 
statistical software was employed. Range, mean, 
and standard deviations were used to summarize 
the continuous variables (hemoglobin, ferritin, and 
hair count). Their normality was evaluated by the 
Kolmagrov-Simirnov test before proceeding with 
further analysis. A bivariate Student’s t-test aid in 
assessment of significance of differences in 
hemoglobin and ferritin between both groups of 
study. A Pearson Correlation coefficient* was used 
to evaluate the direction and strength of iron 
status-hair fall count relationship. The linear 
regression analysis 

16 
was used to predict the 

dependent outcome (hair fall count in 60 seconds) 
based on the estimated independent predictors 
(either hemoglobin or ferritin level), using the 
universal prediction equation [Y = α + ß × (X)]. 
Where Y=outcome, α =intercept of best fit 
regression line, ß=slope of the line, and X= 

predictor. A threshold of α error of 0.05 or below 
was considered significant.  
 

RESULTS 
The ages of women with chronic telogen effluvium 
were ranging from 14-52 years with mean±SD of 
27.81±9.63 years, while the age of the healthy 
control group was ranging from 15-41 years with 
mean±SD of 28.54±7.55 years and the difference 
was statistically not significant (p=0.7). The 
hemoglobin distribution of both studied groups is 
shown in fig 1. The hemoglobin of the studied 
patients was ranging from 4.20-14.50 gm/dl with 
mean±SD of 11.38±4.59 gm/dl (95% CI for mean 
10.71-11.76), while the hemoglobin of the control 
group was ranging from 11.70-14.60 gm/dl with 
mean±SD 12.72±0.88 gm/dl (95% CI for mean 
12.33-13.11). The average hemoglobin of alopecia 
group was less than normal group by 0.89 gm/dl 
(95% CI of the Difference -2.85-1.06), but the 
difference was not significant statistically (p=0.3).  
ferritin distribution of both studied groups is shown 
in fig 1(b). The ferritin of the studied patients was 
ranging from 2.58-89.60 ng/ml with mean±SD of 
27.84±22.06 ng/ml (95% CI for mean 20.26-31.50), 
while the ferritin of the control group was ranging 
from 6-90 years with mean±SD 57.75±19.75ng/ml 
(95% CI for mean 48.99-66.50). The average 
ferritin of the study group was less than normal 
group by 29.90ng/ml (95% CI of the Difference-
40.34 to -19.45) The difference is statisticly 
significant (p<0.0001). 

 
 

 
Figure 1. Box blot comparison of (a) hemoglobin and (b) ferritin between women with chronic telogen 
effluvium  and healthy women.  
 
The correlation between hair shedding measured in 60 seconds and hemoglobin or ferritin is shown in figure 
2. The results reveal highly significant inverse relationship with ferritin (r=-0.53, r

2
=0.28, P 0.0001) and an 

inverse significant linear relationship with hemoglobin (r =-0.29, r
2
=0.09, P=0.01). The regression test was 

performed to further evaluate these relationships, and found that unit the change in hemoglobin account for 
9% of variation in the hair fall count while unit changes in ferritin account for 28% of these variation. The best 
fit line that best expresses the relationship between the points on scatterblot was created using the least 
squares method. The result reveal that interception of best fit line was (34.36 in ferritin graph and 24.32 in 
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hemoglobin graph) and their slop (1.41in ferritin graph and 0.2 in hemoglobin graph). These figures were 
used to construct two prediction equation models by which we can predict the amount of hair fall in 60 
seconds as an outcome based on estimated hemoglobin or ferritin as a predictor as follows: 
Eq. 1: Hair fall count in 60 seconds = 34.36-1.41 × (hemoglobin) 
Eq. 2: Hair fall count in 60 seconds = 24.32-0.2 × (ferritin) 
 

 
Fig 2. The correlation, linear best fit regression line, and prediction equation between hair fall count 
measured in 60 seconds and hemoglobin (a), and ferritin (b).   
 
 
*The regression test was performed to further 
evaluate these relationships, and found that unit 
the change in hemoglobin account for 9% of 
variation in the hair fall count while unit changes in 
ferritin account for 28% of these variation. The best 
fit line that best expresses the relationship 
between the points on scatterblot was created 
using the least squares method. The result reveal 
that interception of best fit line was (34.36 in ferritin 
graph and 24.32 in hemoglobin graph) and their 
slop (1.41in ferritin graph and 0.2 in hemoglobin 
graph). These figures were used to construct two 
prediction equation models by which we can 
predict the amount of hair fall in 60 seconds as an 
outcome based on estimated hemoglobin or ferritin 
as a predictor as follows: 
Eq. 1: Hair fall count in 60 seconds = 34.36-1.41 × 
(hemoglobin) 
Eq. 2: Hair fall count in 60 seconds = 24.32-0.2 × 
(ferritin) 
 

DISCUSSION 
Telogen effluvium is a major dermatologic problem 
that affects many people. Setting priorities 
becomes crucial for identifying and handling 
stressful circumstances, especially those that 
concern women

17
. Despite the fact that Iron 

deficiency is the most frequently studied element in 
hair disorder 

18
, yet the link is still debating issues 

from no clear association 
13

 to strong link 
14

. The 
current investigation offers additional proof that 
people with chronic telogen effluvium are more 
likely to experience excessive hair shedding when 

their iron stores become low. Three facts are the 
foundation of this evidence: First, the patients have 
lower serum ferritin level compared to the control 
group's (27.84 ng/ml vs. 57.75 ng/ml, respectively); 
second, the frequency of iron deficiency anemia 
defined by ferritin level <15 ng/dL, was found in 24 
(31.6%) of the study group. This figure is higher 
than the estimated prevalence of anemia among 
the general population of Iraqi not pregnant or 
lactating women (24.5%) (The figure is based on 
recently released paper evaluating nationwide 
representative polls carried out from 1996 to 2018 
in Iraq) 

19
; Finally, correlation analysis reveals an 

inverse highly significant negative link between hair 
fall count and serum ferritin (correlation coefficient 
r=-0.53).  
The strong negative association between level of 
ferritin and hair fall count found in the current study  
is contradicting the conclusion of Bregy and Trüeb. 
They claim that a serum ferritin level <10 g/l is not 
connected with "hair loss" activity 

20
.  A reason 

behind these contradictions may be attributed to 
using a different definition of hair problem. They 
used hair loss (permanent loss of hair that 
deteriorate with time),  while the current study used 
hair fall (transient cyclical but physiological shed of 
hair that replaced by new hair in the same follicle). 
Additionally, Bregy and Trüeb used trichogram to 
estimate hair loss while the current study used hair 
fall 60-S test for counting hair fall 

21
.  

Shortage of Iron may be detected by hemoglobin, 
but it was confirmed by ferritin. The low level 
ferritin found in a study group with a normal 
hemoglobin concentration can be translated as 
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status of Iron deficiency without anemia, or the 
nonanemic iron deficiency, a term which was 
postulated by Hard for the first time in 1963 

21
.  

This status is probably responsible for the 
unexplained non-specific symptoms like excessive 
hair shedding. The presence of infection, 
inflammation, or neoplastic diseases, may raise 
ferritin concentrations and result in false 
conclusion. For this reason, a screening of C 
reactive protein level was used to exclude 
participant with positive test. 
In a review of published literatures,  Kaushik et al, 
recently developed a predictive regression model 
for assessing perceived hair breakage in Indian 
consumers 

22
. Georgescu et al in their meta-

analysis used the equation to predict the relation 
between number platelet-rich plasma therapy and 
hair density 

23
. To the best of our knowledge, the 

current study provides first attempt to assess 
mathematically the degree of correlation between 
quantitative measure of hair fall count estimated by 
standardized hair fall count in 60 and level of 
hemoglobin and ferritin. Furthermore, the study 
provides new prediction equations that can be 
applied to predict hair fall count as a dependent 
outcome can be predicted from the estimated 
hemoglobin and ferritin as independent predictors. 
It enables dermatologists to anticipate how the 
value of the dependent variable (hair fall count) will 
change in relation to the unit change in the value of 
the independent variable (hemoglobin or ferritin). 
The analysis reveals that the coefficient of 
determination (R

2
) of the best fit line for ferritin was 

0.29. In other words, a single unit change in ferritin 
will be able to account for 29% of variations in the 
rate of hair loss. However, there may be more 
factors that, if studied further, might account for 
71% of changes in the amount of hair falling out. 
Using a single equation, the multiple regression 
technique enables us to extend simple linear 
regression by including  several explanatory 
variables at the same time 

24
.  

 

CONCLUSIONS 
The study provides additional evidence for the role 
of low iron stores reflected by the strong negative 
relation between low ferritin level and hair fall count 
among women with chronic telogen effluvium. A 
non-anemic iron deficiency is probably responsible 
for unexplained non-specific symptoms like diffuse 
hair loss. The suggested regression equation 
provides dermatologist by a tool to predict the 
amount of hair fall.  
 
 
 
 

Limitation 
It is important to take into account the study's 
limitations. The infeasibility of more invasive 
technique like bone marrow aspiration for 
confirming the diagnosis of iron deficiency anemia 
is a significant constraint. Additionally, limiting the 
study to women may make generalization of the 
result to other gender difficult.  
The research's strength stems from the 
homogeneity of all participants regarding 
residence, way of living, and ethnicity. 
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