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ABSTRACT

Introduction: Many cases of telogen effluvium (TE), acute hair shedding, following coronavirus disease 2019 (COVID-19) were
reported during the pandemic. Methodology: We conducted a cross-sectional study to assess the relationship between COVID-19
and TE in Saudi Arabia. Self-administered online questionnaires were distributed online between March and September 2022 in Saudi
Arabia. A multivariate logistic regression model was used to determine risk factors associated with TE post-COVID-19 (significance
at P < 0.05). Results: Of the 703 responders, 392 were included in the study. 59.70% (n = 234) recognized hair shedding during
or after COVID-19. The time taken to realize hair shedding (3 or 6 months) and the duration varied (3, 6, >6 months). The risk
factors significantly related to TE post-COVID-19 were: female sex (P < 0.001, odds ratio [OR] = 2.98), COVID-19 antiviral treatment
(P=10.032, OR = 3.02), and TE history (P = 0.001, OR = 3.78). Conclusion: Healthcare providers and physicians should be aware of
the relationship between TE and COVID-19, to easily recognize, treat, and improve their patients’ outcomes).
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Introduction

Inlate 2019, coronavirus disease 2019 (COVID-19), caused by
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2),
spread rapidly, causing a massive global ctisis.l'! The most
common COVID-19 symptoms are fever, dry cough, joint pain,
muscle pain, and headache.! Cutaneous manifestations have
been found in some patients who recovered from COVID-19,
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which are helpful disease markers and prognostic indicators.*

Family physicians have a main role in providing a holistic
approach of health services to all population, regardless of
their age, gender, or medical condition. Also, they are the
gatekeeper to the healthcare’s network as they have the first
contact with the patient.”® Hair loss is a common complaint
in primary care clinics, seen in females more than males and
almost in all different age groups.” During the pandemic, many
cases of acute hair shedding following COVID-19 have been
reported.® In fact, it is assumed that SARS-CoV-2 infection
provokes telogen effluvium (TE),™ which is defined as
diffuse hair shedding following stress triggers, such as systemic
diseases, stressful events, drugs, nutritional deficiencies, febrile
illnesses, major surgery, or any disturbance of the body’s normal
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physiology.®!"l Although TE is one of the most common
forms of hair loss in humans,'? it is a self-limiting disease
characterized by a sudden shift of the hair follicles from the
anagen to the telogen phase, leading to unusual shedding (more
than 100 shed hair/day).!"”) Physiologically, approximately 90%
of the scalp hair should be in the anagen phase and 10% in
the telogen phase.™ In this study, we aimed to assess the
relationship between COVID-19 and TE and raise awareness
of this phenomenon in Saudi Arabia. To the best of our
knowledge, this topic has not yet been addressed, and it could
be a valuable contribution to the growing medical literature
on COVID-19. Therefore, we conducted a cross-sectional
study to assess the relationship between COVID-19 and TE
in Saudi Arabia.

Materials and Methods

This cross-sectional study was conducted between March
and September 2022 in Saudi Arabia after obtaining
ethical approval from Imam Mohammad Ibn Saud Islamic
University’s (IMSIU) Institutional Review Board (number
226-2022).

The sample size was calculated using the following formulas:
X = Z (c/100) 2r (100—1); n = N x/((N—1) E2+x); and
E = Sqrt[(N-n) x/n (N—1)], whete n is the sample size, E is the
margin of error, N is the population size, r is the fraction of
responses, and Z (c/100) is the critical value for the confidence
level c. We used a confidence level of 95% and a confidence
interval of 5%, with a standard deviation (SD) of 0.5.

The initial population size extracted from the Saudi Ministry
of Health portal was 748,311.") The sample consisted of 384
randomly selected participants complying with the selection
criteria. The inclusion criteria were as follows: (1) SARS-CoV-2
infection, and (2) age 218 years. Participants with one of the
following criteria were excluded: (1) age <18 years, (2) no
SARS-CoV-2 infection, (3) no completion of the questionnaire,
or (4) no provision of informed consent.

Self-administered questionnaires distributed online through
different social media platforms were used as data collection
tools to assess the relationship between COVID-19 and TE
in the general population of Saudi Arabia. The questionnaire
considered participants’ data such as demographics, age, and sex.
The questionnaire was administered to 703 participants; however,
only a total of 392 participants were included according to the
selection critetia.

Data were kept confidential and used only for the purposes
described in the study objectives. All the participants provided
informed consent, and personal data were kept to a minimum
from participants to ensure their privacy. Data analysis was
performed using the Statistical Package for the Social Sciences
software (SPSS, 23 version, IBM). Categorical variables were
displayed as frequencies and percentages. The Chi-square test
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was used to evaluate associations between categorical variables
and a multivariate logistic regression was performed to determine
risk factors for hair shedding post-COVID-19.

The logistic regression model included the following variables:
sex, major stressful life events in the past 3 years, medical
history (vitamin D deficiency, iron-deficiency anemia,
hypothyroidism, and diabetes), hospitalization/intensive care
unit admission due to COVID-19, COVID-19 treatment received
(antiviral, steroids, immunomodulators, and symptomatic
treatment), and related hair problems. The level of significance
was set at P < 0.05.

Results

Almost 50% of participants were 18 to 29 years old, and
almost 80% were female. Table 1 shows the participants’
sociodemographic characteristics. Regarding their medical history,
192 (49%) participants had vitamin D deficiency, 120 (30.60%)
had iron-deficiency anemia, 35 (8.90%) had hypothyroidism, and
19 (4.80%) had diabetes [Figure 1]. Additionally, 63 (16.10%)
reported having major surgeries in the past 3 years, 5 (1.30%)
reported having major trauma, 35 (8.90%) reported having a
crash diet, and 289 (73.70%) reported not experiencing any
previous stressful events [Figure 2].

Table 1: Socio-demographic and academic profile of the
study participants (n=392)

Demographical characteristics n %

Age (years)

18-29 193 49.20
30-39 104 26.50
40-49 51 13.00
0-59 35 8.90
60—-69 8 2.00
>70 1 0.30
Sex
Female 308 78.60
Male 84 21.40
Region of residency
Central 301 76.80
Western 38 9.70
Eastern 30 7.70
Northern 7 1.80
Southern 16 4.10
Education level
Elementary 4 1.00
Middle 7 1.80
High 62 15.80
Bachelor’s degree 265 67.60
Postgraduate studies 54 13.80
Income
Less than 2500 SR 122 31.10
2,500-5,000 SR 51 13.00
5,000-10,000 SR 66 16.80
10,000-15,000 SR 46 11.70
More than 15,000 SR 107 27.30

SR=Saudi Riyal
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Table 2 displays the results obtained when considering previous
hair disease profiles. A total of 168 (42.90%) participants
reported having a history of previous hair diseases: 7 (4.20%)
reported alopecia areata, 43 (25.60%) reported androgenic
alopecia (AGA), 52 (31%) reported TE, 13 (7.70%) reported
trichotillomania, and 53 (31.50%) reported other hair diseases.
Among these 168 patients, only 66 (39.30%) received treatment.
The most common treatments used prior to COVID-19 were
topical treatments for hair thinning (minoxidil, commercially
available as Avogain, Rogaine, Hairgrow, Regaine, and Neoxidil)
used by 39 (23.21%) participants, vitamin D used by 32 (19.05%),
and iron supplements used by 31 (18.45%).

Next, the participants’ COVID-19 profiles were assessed
considering the manifestations experienced and their severity.
Only six (1.5%) participants in the sample were admitted
to the hospital [Table 3]. As for the COVID-19 treatment

Table 2: Participants’ previous history of hair
disease (n=392)

n %
Previous history of hair diseases
Yes 168 42.9
No 224 57.1
Diagnosis (7=168)
Alopecia areata 7 4.2
Androgenic alopecia 43 25.6
Telogen effluvium 52 31
Trichotillomania 13 7.7
Others 53 31.5
Treatment (#=168)
Yes 66 393
No 102 60.7
Type of treatment (#=168)
Topical treatment for hair thinning 39 23.21
Vitamin D supplements 32 19.05
Iron supplements 31 18.45
Multivitamins 25 14.88
Biotin 16 9.52
Platelet-rich plasma injections 16 9.52
Micrograft injections 9 5.36
Other treatments 5 2.98

received, 32 (8.20%) received antivirals, 12 (3.10%) received
steroids, 13 (3.30%) received immunomodulators, 231 (81.90%)
received symptomatic treatments, such as nasal decongestants,
paracetamol, ibuprofen, and nebulizer, and 81 (20.66%) received
other treatments.

From the original sample (# = 392), only 234 (59.70%) participants
recognized hair shedding duting or after COVID-19 [Figure 3].
When enquiring the participants about the time when hair
shedding started, 38 (16.40%) reported it during the infection
period, 30 (12.82%) realized it 1 week post-infection, 30 (12.82%)
within 1 month post-infection, 67 (28.63%) within 3 months
post-infection, 56 (23.93%) within 6 months post-infection,
and 13 (5.56%) after >6 months post-infection [Table 4]. The
duration of hair shedding was variable: 1 week in 8 (3.42%)
participants, 1 month in 28 (11.97%), 3 months in 66 (28.21%),
6 months in 27 (11.54%), and >6 months in 105 (44.87%).
Only 59 (25.2%) reported receiving treatment for hair shedding,
whereas 175 (74.8%) did not. The most common treatments
were iron supplements (7 = 32, 13.68%), topical treatment for
hair thinning (z = 30, 12.82%), and vitamin D (» = 25, 10.68%)).

As evidenced in Table 5, sex was significantly associated with
the incidence of hair shedding post-COVID-19 (P < 0.001);
females had a significantly higher rate than males (67.20% vs.
32.10%). Vitamin D deficiency and iron-deficiency anemia
were also both significantly associated with hair shedding
post-COVID-19 (P = 0.011 and P = 0.001, respectively). In
addition, having a history of hair disease was significantly
associated with hair shedding post-COVID-19 (P = 0.008)
(67.30% vs. 54%).

Moreover, different hair diseases differed in their level of
association with hair shedding post-COVID-19 (P = 0.007),
with TE being associated with the highest rate (82.7%) and
trichotillomania with the lowest (46.2%). Participants who
underwent previous hair loss treatment with vitamin D
supplements showed a higher incidence of hair shedding
post-COVID-19 than those who did not (81.30% vs. 50%), and
the relationship was also significant (P = 0.008). Similar results
were observed for participants using antiviral medication for
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Figure 1: Participants’ medical history
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OMajor surgeries (n = 63) OMajor trauma (n = 5) OCrash diet (n = 35) ONone (n =289)

Figure 2: Major health events of participants in the past 3 years

COVID-19 (P = 0.027; incidence of 78.10% vs. 58.1% in those
without antiviral medication).

The multivariate logistic regression analysis confirmed risk
factors that significantly predicted the incidence of hair shedding
post-COVID-19: female sex (increased risk of hair shedding by
198%) (P < 0.001, odds ratio [OR] =2.98), COVID-19 antiviral
therapy (increased risk by 220%) (P = 0.032, OR = 3.02),
and history of TE (increased risk by 278%) (P = 0.001,
OR = 3.78) [Table ¢].

Discussion

We performed a cross-sectional study using self-administered
online questionnaites to investigate the association between TE
and COVID-19 in Saudi Arabia. Further, we identified significant
risk factors for this association.

Hair loss is not a disabling consequence of SARS-CoV-2
infection; however, it causes psychological stress that affects
the patients’ quality of life and may initiate a viscous cycle of
hair shedding."'*!! Therefore, it is important for primary care
physicians and dermatologists to not underestimate patient
complaints.”'! Although alopecia areata and AGA have been
reported as related conditions to COVID-19, TE remains the
most common trichologic disease in these patients,'” in both
acute (=6 months) or chronic (>6 months) forms.

Headington suggested five clinical types of acute TE based on
hair cycle alteration: immediate or delayed anagen release, short
anagen syndrome, and immediate or delayed telogen release.!”
COVID-19-induced TE is mostly explained by the immediate
anagen release. SARS-CoV-2 infection is associated with a
consistent increase in proinflammatory cytokines (tumor necrosis
factor @, interleukin 1b and 6, interferon types 1 and 2).)
Cytokine storms induce damage to hair matrix cells, which
triggers TE.") Moreover, high intetferon levels are associated
with TE.F*!

Hussain ez al. reported in a systematic review that TE affects
25% of patients with COVID-19, while Starace ¢f al. found
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OExperienced hair shedding post-COVID-19 (n = 234)

ODid not experience hair shedding post-COVID-19 (n = 158)

Figure 3: Hair shedding incidence post-COVID-19

that it affects 66.3%. However, it is worth mentioning that
this latter study only evaluated patients visiting hair specialists’
clinics expressing hair issues after SARS-CoV-2 infection.!'*?
In our study, we found that hair shedding affects 60% of the
patients. The fact that almost 74% of participants did not have
a clear risk factor for hair shedding, might strengthen the causal
relationship between COVID-19 infection and hair shedding.
A Turkish study conducted with a similar study design found that
TE affects only 27.9% of patients, indicating a lower incidence
than that in our study.”’

Results on the first appearance of hair shedding displayed a
wide range. We believe that the condition in these cases is most
probably related to etiologies other than COVID-19. Previous
research has shown that the mean duration between COVID-19
confirmed diagnosis and TE appearance is 74 days, which
is shorter when compared to other triggers.’”) Nevertheless,
other studies have reported different onsets, varying from 28 to
90 days.*#4 Although acute TE is more common than chronic
TE, almost 45% of the patients in our study showed persistent
symptoms for >6 months, suggesting a possible relationship
between COVID-19 and chronic TE.

Also, only 43 patients out of 168 reported a history of AGA,
questioning the actual incidence rate of AGA, usually associated
with chronic TE. Further controlled prospective studies are
required to better define the possible association between
SARS-CoV-2 infection and chronic TE.

We found that among 234 participants with TE post-COVID-19,
only 25.2% sought treatment, which is slightly higher than the

521 When considering

evidence provided by other research groups.
the most common medications (iron, topical treatments for hair
thinning, and vitamin D supplements), several factors can explain
our findings: patients’ fear of exposure during the pandemic,

social distancing, and reduction of hospital visits when possible.

In line with current knowledge in the field, our analysis showed
that females had a significantly higher risk of hair shedding
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Table 3: Participants’ COVID-19 profile (n=392)

Question n %

Table 4: Participants’ hair shedding profile after
COVID-19 (n=234)

COVID-19 manifestations n )
Fever Onset (7=234)
None 90 23 After 1 week 30 12.82
Mild 97 24.7 After 1 month 30 12.82
Moderate 118 30.1 After 3 months 67 28.63
Severe 87 22.2 After 6 months 56 2393
Loss of taste After>06 months 13 5.56
None 171 43.6 During COVID-19 38 16.24
Mild 58 14.8 Duration (#=234)
Moderate 61 15.6 1 week 8 3.42
Severe 102 26 1 month 28 11.97
Loss of smell 3 months 66 28.21
None 181 46.2 6 months 27 11.54
Mild 106 27 >6 months 105 44.87
Moderate 70 17.9 Treatment (#=234)
Severe 35 8.9 Yes 59 25.2
Dyspnea No 175 74.8
None 117 29.8 Type of treatment (#=59)
Mild 113 28.8 Iron supplements 32 13.68
Moderate 11 28.3 Topical treatment for hair thinning 30 12.82
Severe 51 13 Vitamin D supplements 25 10.68
Headache Multivitamins 22 9.40
None 170 43.4 Platelet-rich plasma injection 11 4.70
Mild 65 16.6 Biotin supplement 10 4.27
Moderate 74 18.9 Micrograft injections 6 2.56
Severe 83 21.2 Other treatments 8 3.42
Diarrhea
N(,me n 18.1 giving birth and lactation); and fourth, males tend to underreport
Mild 86 21.9 L
Moderate 119 304  (heseissues
Severe 116 29.6
Muscle pain Interestingly, the current study showed a significant association
None 257 65.6 between the use of antiviral medication and hair shedding
Mild 54 13.8 post-COVID-19. Ribavirin, a common antiviral used for the
Moderate 58 14.8 treatment of severe COVID-19, is known to cause alopecia.””
Severe 23 5.9 Even though drug-induced hair shedding in SARS-CoV-2 infection
Coryza has been widely discussed in the literature, the causality of this
None 78 19.9 relationship has not been confirmed yet due to rapid changes and
Mild 88 224 differences in medications, doses, and variable protocols used
Moderate 112 28.6 globally. Watras ez a/. already discussed the role of anticoagulant
Severe 114 291 agents, including enoxapatin, in inducing TE.F”
Hospitalization/intensive care unit
ad; lssswn 6 s Other medications used in SARS-CoV-2 treatment protocols,
No 386 08.5 such as hydroxychloroquine and azithromycin, should be closely
Treatment reccived monitored in relation to this condition.
Antivirals 32 8.2
Steroids 12 3.1 The multivariant logistic regression module in our study
Immunomodulators 13 33 allowed us to successfully identify three risk factors for hair
Symptomatic treatments 321 81.9 shedding post-COVID-19: female sex, antiviral treatment, and
Others 81 20.66 medical history of TE. The main limitation of our study is the

post-COVID-19 than males. 48121416222 Several reasons sustain
this observation: first, females usually have long hair, which makes
shedding easily noticeable; second, females are more disturbed by
hair shedding and tend to seck medical attention; third, females
are more prone to risk factors associated with shedding (such as
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lack of clinical evaluation of the participants by specialized
dermatologists, which puts our numbers and findings at risk of
subjective and variable understanding of patients. We attempted
to overcome this limitation by designing an educational video
attached to our electronic survey, helping individuals from a
nonmedical background to understand TE and hair shedding;
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Table 5: Risk factors associated with the incidence of Table 5: Contd...
hair shedding after COVID-19 Factor Hair shedding after P
Factor Hair shedding after P COVID-19
COVID-19 Yes (n=234)  No (n=158)
Yes (n=234) No (n=158) Previous hair problems treatment
Socio-demographic Multivitamins 0.149
Sex <0.001* Yes 19 (76%) 6 (24%)
Male 27 (32.1%) 57 (67.9%) No 24 (58.5%) 17 (41.5%)
Female 207 (67.2%) 101 (32.8%) Biotin 0.798
Medical history Yes 10 (62.5%) 6 (37.5%)
Vitamin D deficiency 0.011* No 33 (66%) 17 (34%))
Yes 127 (66.1%) 65 (33.9%) Platelet-rich plasma injection 0.391
No 107 (53.5%) 93 (46.5%) Yes 9 (56.3%) 7 (43.8%)
Hypothyroidism 0.138 No 34 (68%0) 16 (32%)
Yes 25 (71.4%) 10 (28.6%) Micrograft injection 0.516
No 200 (58.5%) 148 (41.5%) es > (55.6%%) 4 (44.4%)
Iron-deficiency anemia 0.001* No 38 (66.7%) 19 (33.3%)
Yes 86 (71.7%) 34 (28.3%) COVID-19 severity
No 148 (54.4%) 124 (45.6%) Hospitalization/intensive 0.726
Diabetes 0.427 care unit admission due to
Yes 13 (68.4%) 6 (31.6%) COVID-19
No 221 (59.2%) 152 (40.8%) Yes 4 (66'72/ ) 2 (33'32/ )
Experience with major stressful events Mo COVIIi-3109<frge.:t2ent 156 (404%)
Major stressful events in the 0.197 —
past 3 years Antivirals 0.027*
Vs 67 (65%) 36 (35%) Yes 25 (78.1%) 7 (21.9%)
No 187 (57.8%) 122 (42.2%) No 209 G8:1%) 151 (41.9%)
Type of event 0.176 Steroids 0.922
Major surgeries 45 (714%) 18 (28.6%) Yes 7(58.3%) > (41.7%)
Major trauma 2 (40%) 3 (60%) No 227 (39.7%) 153 (40.3%)
Crash diet 20 (57.1%) 15 (42.9%) [mmunomodulators 0-89
None 167 (57.8%) 122 (42.2%) Yes 8 (61.5%) > (38.5%)
Previous hair problems No . 226 (59.6%) 153 (40.4%)
Symptomatic treatments 0.712
History of hair diseases 0.008* Yes 193 (60.1%) 128 (39.9%)
Yes 113 (67.3%) 55 (32.7%) No 41(57.7%) 30 (42.3%)
No 121 (54%) 103 (46%) *Significant at P<0.05
Type of hair disease 0.007*
Alopecia areata +(7.1%) 3 (42.9%) Even though SARS-CoV-2 infection can be an important trigger
Androgenic alopecia 23 (53.5%) 20 (46.5%) of TE, other associated factors should not be overlooked
Te,bge[? efﬂuVi,um + (82'72/0) I (17'32/0) especially, but not limited to, a history of hair disease (e.g., AGA,
T;:::f;:ilomama 6 (46.2%) 7 G3.8%) 0.639 TE), other concomitant diseases (e.g, iton-deficiency anemia,
Yes 43 (65.2%) 23 (34.8%) vitamin D deficiency), psychological stress, and drug intake.
No 70 (68.6%) 32 (31.4%) Primary care physicians and dermatologists should be aware
Previous hair problems treatment of these aspects to reassure patients and manage their cases
"Topical treatment for hair 0.206 propetly.
thinning
Yes 23 (59%) 16 (41%) In conclusion, cutaneous manifestations following COVID-19
No 20 (74.1%) 7 (25.9%) are reported as long-term sequelae of this viral disease. Our
Vitamin D supplements 0.008* study provided subjective evidence of hair loss during or after
Yes 26 (81.3%) 6 (18.8%) COVID-19, differing between participants in terms of onsetand
No 17 (50%) 17 (50%) duration. In addition, this study showed that the incidence of hair
Tron supplements 0.147 shedding is significantly associated with female sex, history of
Yes 23 <74'2:/0) 8 QS'S:/O) hair loss disease, and use of antivirals for COVID-19 treatment.
No 20 (57.1%) 15 (42.9%) Therefore, healthcare providers and physicians in general and
family medicine practitioners in specific, the guardians of
Contd... patients’ care, must be aware of different presentations and
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Table 6: Multivariate logistic regression (factors predicting the incidence of hair shedding after COVID-19)

Factor P Odds ratio Confidence interval
Sex (female vs. male) <0.001* 2.98 [1.62, 5.48]
Major stressful events in the past 3 years
Major surgeries 0.074 1.89 [0.94, 3.82]
Major trauma 0.410 0.40 [0.04, 3.60]
Crash diet 0.687 0.84 [0.35,1.99]
Vitamin D deficiency (yes vs. no) 0.799 1.07 [0.64, 1.80]
Hypothyroidism (yes vs. no) 0.205 1.86 [0.71, 4.83]
Iron-deficiency anemia (yes vs. no) 0.068 1.76 [0.96, 3.23]
Diabetes (yes vs. no) 0.748 0.83 [0.26, 2.66]
Hospitalization/intensive care unit admission due to COVID-19? (yes vs. no) 0.978 1.03 [0.14, 7.73]
Receiving antiviral for COVID-19 (yes vs. no) 0.032* 3.02 [1.10, 8.29]
Receiving steroids for COVID-19 (yes vs. no) 0.963 1.04 [0.18, 5.90]
Receiving immunomodulators for COVID-19 (yes vs. no) 0.302 1.95 [0.55, 6.90]
Receiving symptomatic treatments like nasal decongestant, paracetamol, 0.413 1.30 [0.69, 2.43]
ibuprofen, and nebulizer for COVID-19 (yes vs. no)
Related hair diseases
Alopecia areata 0.836 0.84 [0.16, 4.35]
Androgenic alopecia 0.811 1.09 [0.53, 2.24]
Telogen effluvium 0.001* 3.78 [1.68, 8.52]
Trichotillomania 0.487 0.66 [0.20, 2.14]

*Significant level at P<0.05

common treatments available, to manage their patients properly
and get to know when to refer them to a colleague dermatologist.
Hopefully, this work will add value to this growing medical field
and contribute to the literature on COVID-19.

We suggest further studies using objective assessment
measures, such as physician global assessment of hair loss, to
reach a more precise conclusion. Future clinically controlled
studies should tackle the association between COVID-19 and
chronic TE.
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