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Introduction: The psychological impact of dandruff has been largely understudied.

Methods: In this cross-sectional study (N = 2116), we examined the consequences of self-perception of dandruff severity on mental
health, quality of life, and sleep quality among Chinese adults. Additionally, we examined the moderating factors that influence these
associations.

Results: Bivariate analyses revealed that greater self-perceived dandruff severity was associated with poorer mental health, lower
quality of life, and reduced sleep quality. Furthermore, dandruff severity was positively correlated with appearance anxiety, feelings of
helplessness, and perceived stigma. Individuals with more severe dandruff experienced increased teasing and ostracism and, subse-
quently, heightened psychological distress. Moderation analyses demonstrated that females were more adversely affected by dandruff
than males, and those with comorbid skin conditions or a history of being teased and ostracized during adolescence due to dandruff
experienced exacerbated negative outcomes.

Discussion: This study highlights the need for further research on the psychological consequences of self-perceived severity of
dandruff and potential interventions to mitigate its impact.
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Introduction

Dandruff is a common affliction of the human scalp.! A wide range of symptoms is associated with dandruff, the most
common of which are visible skin flakes, itch, and dryness.** Pityriasis sicca, frequently regarded as a mild form of dandruff,
primarily manifests through dry, fine, non-inflammatory scaling of the scalp.* Seborrheic dermatitis, which has received more
medical attention, is the same condition as dandruff, differing only in magnitude in terms of locality and severity.’ The
etiology of dandruff, pityriasis sicca, and seborrheic dermatitis involves three facets: sebum, the microbiome component
Malassezia, and innate susceptibility.® Malassezia metabolism alters scalp surface sebaceous triglycerides to yield free fatty
acids that have the potential to initiate inflammation and hyper-proliferation, leading to the aforementioned symptoms.
Genetics, skin type, and lifestyle factors, such as diet, air quality, and stress, can also be contributing factors.”*

While very few studies have specifically investigated the psychological burden associated with dandruff, research on
seborrheic dermatitis and other chronic skin diseases such as acne, psoriasis, vitiligo, and atopic dermatitis more
generally reveals that patients with dermatological conditions experience psychological distress, including depressive
and anxiety symptoms, and decreased quality of life.”'?

The psychological outcomes of skin conditions can stem from the negative impact of the condition on self and social
evaluation.'® The physical symptoms of dandruff, such as flaking and itching, can lead to distress and shame, as well as
negatively impacting self-image. The visible nature of skin conditions, including dandruff, has been shown to be

associated with perceived stigmatization and discrimination, as well as psychological distress.'” In extreme cases,
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individuals with skin conditions may develop body dysmorphic disorder (BDD), characterized by a preoccupation with
perceived appearance defects and repetitive behaviours aimed at concealing, changing, or checking them. BDD is
associated with impairment in social functioning and decreased quality of life and self-esteem.'®!”

Despite its high prevalence, about 50% of the general adult population worldwide,'® very few empirical studies have
explored the mental health impact of dandruff.'® Dandruff differs from other dermatologic conditions in several meaningful
ways. First, its onset often occurs during puberty, a time marked by increased importance of and sensitivity toward peer
evaluation.”” It is an empirical question as to the extent to which negative social evaluation or bullying caused or exacerbated
by dandruff has a lasting impact on psychological wellbeing. Second, other chronic skin conditions such as psoriasis, and
alopecia have received ample empirical attention as a medical condition, while some view dandruff as merely an annoyance
and not a medical condition. However, as discussed above, its psychosocial consequences can be considerable.

Studies have consistently shown the impact of chronic skin conditions*' on quality of life and mental health. Emerging
studies®! are also including poor sleep quality a potential outcome because sleep has been demonstrated to be associated with
future health and mental health outcomes (eg, via inflammation).”*** Healthy sleep is a protective factor against various
downstream problems.**” Contrarily, sleep disturbances can cause and exacerbate health outcomes, and vice versa.”*?’
Studies have also found an association between chronic skin disease and sleep disturbances.>**? The influence of dandruff on
sleep quality is yet to be examined.

Individual differences, including gender, comorbidity of other skin conditions, and history of teasing and ostracism
due to dandruff, may impact the psychological sequelae of dandruff. Gender differences have been found in certain forms
of psychological distress among skin condition patients, with women being more impacted than men.'* The comorbidity
of other dermatological conditions may exacerbate the psychological impact of dandruff, and individuals with a history
of other skin conditions or teasing and ostracism due to dandruff may be more susceptible to negative psychological
effects associated with dandruff. The experience of being teased or ostracized due to dandruff may have a lasting impact
on an individual’s self-esteem and confidence, making them more vulnerable to the psychological distress associated with

dandruff.

Current Study

The aim of this study was to examine the potential psychosocial consequences of dandruff among Chinese adults and to
explore the moderating effects of three factors on its impact on mental health and psychological well-being. Specifically,
we investigated the influence of gender, comorbidity of other skin conditions, and history of dandruff-based teasing and
ostracism on the psychological sequelae of dandruff.

To achieve this aim, we examined several mental health and psychosocial variables that were identified in the
literature on body image and dermatological conditions as potential sequelae of dandruff. We focused on three main
outcomes, including quality of life, psychological distress, and sleep quality. The impact of chronic skin conditions on
these outcomes has been well established in the literature.”’ Therefore, we included sleep quality as an outcome variable,
given its prospective association with health and mental health outcomes.*®?’

We hypothesized that those with more severe dandruff would have worse quality of life, psychological distress, and
sleep quality. Furthermore, we examined the potential influence of dandruff on four psychosocial outcomes, including
appearance anxiety, helplessness, stigma, and rejection sensitivity. We hypothesized that dandruff severity is associated
with higher levels on these outcomes.

We also examined the potential moderating effects of gender, comorbidity of other skin conditions, and history of
teasing and ostracism on the association between dandruff severity and the main mental health and quality of life
outcomes. Based on past studies, we hypothesized that women would be more impacted by the increase in severity than
men.'? We also hypothesized that individuals with comorbid skin conditions or history of teasing and ostracism would
experience a more significant negative impact on their mental health and psychological well-being.*>** Finally, we
hypothesized that those who were teased or ostracized as a teenager for dandruff would be more likely to perceive stigma
as their dandruff severity increased.'”
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Method

Participants and Procedure

Adult participants (ie, those 18 years old and above) were recruited from Beijing, Shanghai, and Guangzhou, three of the
largest cities in China through an independent market research agency. Without a priori effect sizes to reference, we
chose a conservative small effect size in our sample size calculation. For bivariate associations—r = 0.10, alpha = 0.05,
power = 0.95—the required sample size was 1289. To detect the hypothesized (small) moderation effects—f* = 0.02,
alpha = 0.05, power = 0.95—776 participants were needed. The final sample size was 2116.

Participants were purposefully recruited, from a pool of panelists, through email, SMS, and WeChat; they were
recruited based on a set of stratification criteria: i) a 1:1 split between females and males; ii) a 1:1:1 split between the
three cities; iii) representativeness of different economic status; iv) a 2:1 split between local and non-local residents,
based on China’s registry system (“Hukou”); and v) an even distribution across four levels of subjective dandruff severity
(more details below; Table 1). The questionnaire was delivered online, participants filled it out independently, and the
data was stored on the server of the market research agency. Ethics procedures were approved and followed in
accordance with Procter & Gamble’s Human Testing and R&D governance (Study 21-059505) prior to data collection.
Data collection was performed in accordance with the guidelines and regulations of American Psychological Association
and those of the Declaration of Helsinki. All participants gave written informed consent. Participants were compensated
15 to 42 RMB (approximately USD $2 to $5.8) for their time. The study was conducted in September 2021.

Measures
Dandruff Severity
Two self-report measures were used to assess the subjective severity of dandruff. First, participants chose from eight
descriptions of their dandruff severity the one most relevant to them (Table 1). These eight descriptions were categorized
into four levels of severity: Severe, moderate, light, and not experiencing dandruff. Second, a single-item severity
question that asks the participant to rate the severity of their current dandruff in the past seven days, ranging from 0 = “I
do not have dandruff” to 3 = “I have severe dandruff.” These measures are similar to those used in previous studies.*
Mental health was measured using five scales, one on general psychological distress, three on social anxiety, and one
on perceived stress. The K6>* is a widely used 6-item measure of general psychological distress. The established cutoffs
are 0 to 7 = low psychological distress, 8 to 12 = moderate, and 13 and above = severe. A sample item of the K6 is
“During the past 30 days, about how often did you feel worthless?” Social anxiety was measured using three scales:
Social Interaction Anxiety Scale (SIAS-6) and Social Phobia Scale (SPS-6), both with six items each, and the Brief Fear
of Negative Evaluation — Straightforward (BFNE-S), an 8-item measure. The established clinical cutoff is 7 and above
for SIAS-6 and 2 for SPS-6.%> A sample item for SIAS-6 is “I have difficulty making eye contact with others” and SPS-6
is “I get nervous that people are staring at me as I walk down the street.” The cutoff for BENE-S is 25.>° A sample item
of the BFNE-S is “When I am talking to someone, I worry about what they may be thinking about me.” Perceived Stress
Scale-10 (PSS), a 10-item measure, was included to assess perceived stress. PSS is not a diagnostic tool; no cutoff is
available. A sample item for PSS is “In the last month, how often have you felt that things were going your way?”” The
internal consistency of the measures in the study was good (Cronbach’s alphas = 0.83 to 0.93).

Table | Distribution of Sample Size Across Dandruff Severity (N = 2116)

Distribution of Overall Severity of
Dandruff Severity Current Dandruff in
Category the Past Seven Days
Severe 27.2% 18.7%
Moderate 27.3% 36.0%
Light 30.1% 31.2%
Not Experiencing Dandruff/No 15.4% 14.0%
Dandruff
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Quality of Life

Two measures of quality of life (QoL) were included. First, the Farage Quality of Life (FQoL™)>’ was used to assess i)
energy and vitality and ii) well-being. Higher score indicates higher quality. A sample item of the FQoL is “For the most
part, over the past seven days, I have felt calm and peaceful.” Second, we included the Dermatology Life Quality
Index,*® a 10-item measure of dermatology-specific impact on QoL. The DLQI has established norms:* 0 to 1 indicates
that the condition had no effect at all on the participant’s life; 2 to 5 indicates that the condition had a small effect; 6 to 10
indicates moderate effect; 11 to 20 indicates very large effect; 21 to 30 indicates extremely large effect. In this study, the
DLQI was adapted to refer to dandruff specifically. A sample item of the DLQI is “Over the past week, how much has
your dandruff influenced the choses you wear?” The internal consistency of the two subscales of FQoL and of DLQI in
the study was good (Cronbach’s alphas = 0.87 to 0.91).

Sleep Quality was measured using the widely cited Pittsburg Sleep Quality Index (PSQI).*’ The cutoff for good vs
poor sleep quality is 5; those scoring 5 or below are considered good sleepers. A sample item of the PSQI is “During the
past month, how often have you had trouble sleeping because you wake up in the middle of the night or early morning?”
The internal consistency of the measures in the study was satisfactory (Cronbach’s alpha = 0.77).

Appearance anxiety was measured using the Appearance Anxiety Inventory (AAI),*" which was developed for the
diagnosis of body dysmorphic disorder. It is also used to measure the cognitive and behavioural aspects of body image
anxiety in general. The clinical cutoffs of 14 or above** and 20 or above™® have been suggested. In this study, we adopted
the latter, ie, the more stringent threshold. A sample item for AAI is “I compare aspects of my appearance to others.” The
internal consistency of the items in the study was good (Cronbach’s alpha = 0.91).

Dandruff helplessness was measured using an adapted version of the 6-item helplessness subscale of the Illness
cognition questionnaire.** Sample items include “My dandruff frequently makes me feel helpless” and “My dandruff
limits me in everything that is important to me.” The internal consistency of the items in the study was good (Cronbach’s
alpha = 0.89).

Stigma specially related to dandruff was measured using a modified version of the 6-item stigmatization subscale of
the Impact of Chronic Skin Disease on Daily Life scale.*” Sample items include “Other people find me unattractive
because of my dandruff” and “Other people think that my dandruff is contagious.” The internal consistency of the items
in the study was good (Cronbach’s alpha = 0.88).

Rejection sensitivity refers to the extent to which a person is vigilant to potential cues of rejection or perceiving
rejection in social relationships. It was measured using the Adult Rejection Sensitivity Questionnaire (A-RSQ).*® The
questionnaire provides the respondents with social scenarios for them to rate their degree of concern and expectancy of
rejection. A sample item for A-SRQ is

You approached a close friend to talk after doing or saying something that seriously upset him/her. How concerned or anxious

would you be over whether or not your friend would want to talk with you?

The internal consistency of the items in this study was good (Cronbach’s alpha = 0.93).

Comorbidity
A single-item on whether the participant currently suffers from other skin conditions was asked. The included conditions
were acne, psoriasis, eczema, vitiligo, alopecia areata, and other (specify). The number of endorsed conditions was

summed.

History of Dandruff-Based Teasing & Ostracism
Respondents were asked to report their experience of being teased or ostracized due to dandruff when they were teenagers.
They were given six items of experience (eg, being teased/picked on, being avoided by others, being stared at) to respond on

a 5-point Likert scale. The internal consistency of the items was good (Cronbach’s alpha = 0.91).
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Statistical Analyses

First, we compared the dandruff group with the no-dandruff group on the mental health and psychosocial outcome
measures using #-tests. Second, we compared the subgroups of dandruff severity using ANOVA. Whenever appropriate,
effect sizes (Cohen’s d) of between-group differences are computed. We also examined the bivariate associations
between the severity of dandruff and the outcome measures. Spearman’s r rank correlation coefficient was used when
dandruff severity was involved owing to the non-normal distributed (due to purposeful sampling); otherwise, Pearson’s
r was reported. Moderation effects were tested by multiple regression estimating the interaction between dandruff
severity and the hypothesized moderators: gender, comorbidity, and history of teasing and ostracism. To avoid inflating
Type-I error, for the test of moderators, we focused on K6 (psychological distress), DqoL (quality of life), and PSQI
(sleep quality) as outcome variables. Finally, we tested the interaction effect between dandruff severity and history of
dandruff-based teasing and ostracism on stigma. All the analyses were conducted using JMP and R.

Results

Descriptive and Bivariate Analyses

The average age of our participants was 33 (SD = 10). Most participants (87.2%) have received tertiary education, the
remaining completed either high school (3.6%), junior high school (2.4%), or primary school (0.05%). As reported in
Table 1, 27.2%, 27.3%, 30.1%, and 15.4% of participants were in the severe, moderate, light, and not experiencing
dandruff severity categories, respectively. Similarly, 18.7%, 36.0%, 31.2%, and 14.0% of participants reported that they
currently have severe, moderate, light, or no dandruff, respectively (Table 1). The two measures of dandruff severity were
highly correlated (Spearman r = —0.90).

Main Outcomes
The between-group comparisons between those with or without dandruff and different severity of dandruff across the following
variables are detailed in Tables 2 and 3, respectively. The correlations between variables are reported in Table 4.

Mental Health Outcomes

On average, those with dandruff were more psychologically distressed than those without, d = 0.48. More than half
(54.5%) of those in the severe dandruff category met the cutoff for moderate psychological distress, whereas 39.9% of

Table 2 Summary Table Comparing Dandruff Vs No Dandruff Groups

Dandruff (n = 1790) | No Dandruff (n = 326) t P Cohen’s d
M (SD) M (SD)

Psychological Distress 7.55 (5.48) 4.95 (5.12) 795 | <0.001 0.48
Social Interaction Anxiety 7.22 (5.47) 4.47 (4.68) 851 | <0.00l 0.51
Social Phobia 7.59 (5.54) 4.58 (4.79) 9.22 | <0.001 0.56
Fear of Negative Evaluation 19.6 (7.02) 14.19 (5.44) 836 | <0.00I 0.80
Perceived Stress 17.90 (4.78) 15.28 (5.01) 5.69 | <0.001 0.54
FQoL™: Energy 3.76 (0.61) 4.00 (0.57) 6.66 | <0.001 0.40
FQoL™: Well-being 3.69 (0.66) 4.12 (0.57) 10.86 | < 0.001 0.65
Dermatology Quality of Life 9.93 (6.47) n/a

Sleep Quality 6.07 (2.64) 3.67 (1.89) 15.74 | <0.001 0.95
Appearance Anxiety 13.46 (7.52) 8.12 (6.63) 771 | <0.001 0.73
Rejection Sensitivity 9.69 (4.12) 8.37 (4.61) 495 | <0.001 0.32
Comorbidity 0.73 (0.85) 0.18 (0.48) 11.33 | <0.001 0.68
History of Dandruff-Based Teasing & Ostracism 13.97 (5.31) 10.17 (3.68) 381 | <0.001 0.72
Stigma 11.68 (4.17) n/a

Helplessness 11.48 (4.23) n/a

Abbreviation: FQolL, Farage Quality of Life.
Clinical, Cosmetic and Investigational Dermatology 2024:17 htps: 1337
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Table 3 Summary Table Comparing Dandruff Levels Vs No Dandruff Groups

Severe Dandruff | Moderate Dandruff Light Dandruff No Dandruff F P
(n =576) (n=578) (n =636) (n = 326)
M (SD) M (SD) M (SD) M (SD)

Psychological Distress 8.88 (5.25) 7.14 (5.65) 6.72 (5.31) 4.95 (5.12) 39.56 < 0.001
Social Interaction Anxiety 8.54 (5.35) 6.6 (5.59) 6.57 (5.25) 4.47 (4.68) 42.55 < 0.001
Social Phobia 9.23 (5.54) 6.94 (5.51) 6.71 (5.23) 4.58 (4.79) 56.27 < 0.001
Fear of Negative Evaluation 21.13 (6.93) 19.5 (7.25) 18.16 (6.57) 14.19 (5.44) 30.28 < 0.001
Perceived Stress 18.92 (4.69) 17.44 (4.51) 17.37 (5) 15.28 (5.01) 15.00 < 0.001
FQoL™: Energy 3.69 (0.62) 3.86 (0.51) 3.73 (0.67) 4 (0.57) 23.65 < 0.001
FQoL™: Well-being 3.57 (0.69) 3.8 (0.54) 3.71 (0.72) 4.12 (0.57) 53.15 < 0.001
Sleep Quality 6.75 (2.71) 5.95 (2.63) 5.57 (2.44) 3.67 (1.89) 10848 | < 0.001
Dermatology Quality of Life 12.88 (6.34) 9.20 (5.80) 7.91 (6.20) n/a 105.54 | < 0.00I
Appearance Anxiety 15.32 (6.76) 13.4 (8.03) 11.64 (7.37) 8.12 (6.63) 29.09 < 0.001
Rejection Sensitivity 10.34 (4.27) 9.21 (3.8) 9.61 (4.22) 8.37 (4.61) 14.40 < 0.001
Comorbidity 0.97 (0.96) 0.67 (0.76) 0.57 (0.77) 0.18 (0.48) 73.28 < 0.001
History of Dandruff-Based Teasing 14.87 (5.6) 12.98 (4.57) 13.79 (5.45) 10.17 (3.68) 10.71 < 0.001
& Ostracism

Stigma 12.95 (3.99) 11.23 (4.15) 10.93 (4.07) n/a 42.68 < 0.001
Helplessness 12.78 (3.94) 11.02 (4.21) 10.71 (4.22) n/a 43.44 <0.001

Abbreviation: FQol, Farage Quality of Life.

those with less severe dandruff met the cutoff. K6 scores were associated with both measures of dandruff severity,
r=0.24 to 0.26 (Table 4).

Across the three measures of social anxiety, adults with dandruff were more socially anxious than those without,
d =0.51 to 0.80. Most of those in the severe dandruff category met the clinical cutoff for social phobia according to both
STAS (63.5%) and SPS (89.4%). For BFNE-S, those with severe dandruff have an average BFNE-S of 21.1 (SD = 6.9),
which is below the cutoff score of 25 that is indicative of clinically significant social anxiety.® The correlation between
dandruff severity and social anxiety measures ranged from r = 0.22 to 0.35 (Table 4). Respondents with dandruff
perceived more stress than those without, d = 0.54. The association between perceived stress and dandruff severity
ranged from r = 0.23 to 0.25.

Quality of Life Outcomes

Adults with dandruff had worse QoL across both subscales of FqoL. The effect sizes of their difference were d = 0.40
and 0.65 for the energy and well-being domains, respectively. Among those with dandruff, the mean DLQI scores with
light, moderate, and severe severity were 7.78 (6.16), 9.05 (5.79), and 12.80 (6.28), respectively. The two subscales of the
FQoL and the DLQI were correlated with severity of dandruff among adults.

Sleep Outcomes
Participants with dandruff were poorer sleepers than those without, d = 0.95. The correlation between dandruff severity
and sleep quality was r = 0.35 to 0.39.

Psychosocial Outcomes

Those suffering from dandruff were more anxious about their appearance than those without dandruff, d = 0.73. More
than a quarter of participants (29%) in the severe dandruff category scored beyond the clinical cutoff for appearance
anxiety (score > 20). We also found a correlation between dandruff severity and appearance anxiety, ranging from r =
0.33 to 0.36. Participants in the dandruff category had a mean helplessness score of 11.48 (SD = 4.23). Helplessness was
associated with dandruff severity with r = 0.21 to 0.27. Those who suffer from dandruff were also more sensitive to
rejection, d = 0.32, but the correlation between dandruff severity and rejection sensitivity was small, r = 0.09 to 0.12.
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Table 4 Zero-Order Correlation Between Study Variables

| 2 3 4 5 6 7 8 9 10 N 12 13 14 15 16
| Dandruff Severity (4 Level)® -
2 Dandruff Severity (Single Item)? 0.90 -
3 Psychological Distress 0.24 0.26 -
4 Social Interaction Anxiety 0.22 0.26 0.66 -
5 Social Phobia 0.26 0.29 0.63 0.87 -
6 Fear of Negative Evaluation 0.32 0.35 0.54 0.66 0.70 -
7 Perceived Stress 0.23 0.25 0.54 0.57 0.53 0.42 -
8 FQoL™: Energy Domain —0.13 | —0.14 | —0.58 | -0.51 | -0.47 | -0.43 | —0.47 | -
9 FQoL™: Well-being Domain -0.23 | —0.25 | —0.53 | -0.47 | -0.46 | —0.49 | —0.47 | 0.85 -
10 | Dermatology Quality of Life 0.32 0.39 0.52 0.57 0.57 0.59 0.42 -0.32 | —0.32 | -
Il | Sleep Quality 0.35 0.39 0.44 0.43 0.45 0.50 0.42 —0.42 | —0.48 | 0.46 | —
12 | Appearance Anxiety 0.33 0.36 0.63 0.63 0.65 0.73 0.64 —0.47 | —0.49 | 0.57 | 0.56 | -
13 | Helplessness 0.21 0.27 0.61 0.71 0.68 0.64 0.50 -0.43 | —0.39 | 0.66 | 0.45 | 0.69 | —
14 | Perceived Stigma 0.20 0.26 0.59 0.69 0.68 0.69 0.50 —0.42 | —0.39 | 0.67 | 0.47 | 0.70 | 0.83 | —
I5 | Rejection Sensitivity 0.09 0.12 0.43 0.47 0.43 0.40 0.47 -0.37 | —0.34 | 0.33 | 0.32 | 0.52 | 0.43 | 0.45 | -
16 | Comorbidities 0.31 0.31 0.23 0.16 0.19 0.26 0.21 -0.19 | —0.25 | 0.33 | 0.37 | 0.22 | 0.18 | 0.20 | 0.08 | —
17 | History of Dandruff-Based Teasing & Ostracism | 0.14 0.24 0.52 0.61 0.61 0.58 0.52 —0.47 | —0.44 | 0.68 | 0.49 | 0.68 | 0.74 | 0.77 | 0.40 | 0.27

Note: *Spearman correlation, the rest are Pearson’s; bold font indicates p < 0.05.
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Stigma was also associated with dandruff severity, r = 0.20 to 0.26. Respondents who have dandruff also were more
likely to have reported history of dandruff-based teasing and ostracism, d = 0.72. There was a small but significant
association with dandruff severity, r = 0.14 to 0.24.

Moderation Analysis

Gender

We examined whether the psychological impact of dandruff differed across genders, although no functional differences have
been found in dandruff physiology across genders.*” Main effect of gender was found in psychological distress (B = —1.21,
SE = 0.23, p < 0.001), quality of life (B =—1.53, SE = 0.29, p < 0.001), and sleep quality (B = —0.26, SE = 0.11, p = 0.016).
Women were more distressed and had lower quality of life and sleep quality than men. We also found significant interaction
effects between gender and dandruff severity in DqoL (B = 0.37, SE = 0.18, p = 0.037) and sleep quality (B = 0.20, SE = 0.05,
p<0.001) (Figure 1). Female participants’ quality of life and sleep were more impacted by their dandruff as the severity increases
than their male counterparts. No moderating effect of gender was found on psychological distress.

A

2
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b=~
S s
Z Male
g’ - — Female
3 5
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©
£
.
a4
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Dandruff Severity
B

7
>
b=~
©
5 6
g- Male
i — e — Female
2 5
(70}

4

Severe Moderate Light No Dandruff

Dandruff Severity

Figure | Interaction between dandruff severity and gender on quality of life (A) and sleep quality (B).
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Comorbidity

We examined whether suffering from other skin conditions exacerbated the impact of dandruff. We found that comorbidity had
a robust main effect; having more skin conditions was associated with worse psychological distress (B = 1.39, SE = 0.16, b =
0.20, p < 0.001) and sleep (B = 1.04, SE = 0.07, b = 0.31, p < 0.001). We also found an interaction effect between dandruff
severity and the number of other skin condition one suffers on psychological distress (B = 0.25, SE = 0.07, b = 0.08, p < 0.001)
and sleep quality (B =0.12, SE = 0.03, b =0.07, p <0.001) (Figure 2). This suggests as one has more skin conditions, and the
impact of dandruff severity on psychological distress and sleep quality increases. Comorbidity had a main effect on DLQI (B =
2.19, SE=0.10, b = 0.28, p < 0.001). We did not find an interaction effect on DLQI, however.

History of Dandruff-Based Teasing and Ostracism

We examined the longer-term impact of dandruff and history of dandruff-based teasing and ostracism. Respondents who were
teased for their dandruff as teenagers, regardless of their current dandruff severity, had poorer quality of life (B = 0.84, SE = 0.03,
b =0.67, p <0.001) and sleep (B = 0.24, SE = 0.02, b = 0.48, p < 0.001), and perceived more stigma (B = 0.59, SE = 0.02,
b=0.77, p<0.001). Three of the four tested interaction effects were also significant (quality of life: B=0.08, SE=0.02,b=0.10,
p<0.001; sleep: B=0.02, SE=0.01,b=0.07, p <0.03; stigma: B=0.03, SE=0.01,b=0.07, p <0.01) (Figure 3). Simple slope
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test showed that when history of dandruff-based teasing and ostracism was low (—1SD), worse dandruff severity was associated
with worse sleep quality and more perceived stigma but not when history of dandruff-based teasing and ostracism was high
(+1SD). When history of dandruff-based teasing and ostracism was high, sleep quality was poor and perceived stigma was high,
regardless of dandruff severity. All other simple slope analyses reported above found significant slope at both +1SD and —1SD.

Discussion

In this study of a large sample of adults in mainland China, we found that those with dandruff tend to also have worse
psychosocial outcomes than their dandruff-free counterparts across all the measures we examined. We also found that the
self-perceived severity of dandruff was associated with most of the outcomes of interest, such that more severe dandruff
conditions were associated with worse outcomes. Several important factors were identified to explain individual
differences. These factors might be potential avenues for intervention that help mitigate the impact of dandruff.

Those with dandruff, especially those suffering from more severe self-perceived levels of dandruff, had lower quality
of life, poorer mental health, and poorer sleep. Furthermore, they were also more anxious about their appearance.
Generally, the more severe their perceived severity of dandruff, the worse off were people in these factors. Also, those
with higher levels of dandruff severity were also feeling more helpless about their condition. They were also more likely
to be more sensitive to rejection and have been teased for their dandruff while young.

We found that those who self-perceived to be experiencing more severe dandruff were also more likely to be suffering from
higher degrees of dandruff-related stigma, social anxiety, perceived stress, sleep disturbances, and appearance anxiety. In fact,
those who self-perceived to have severe dandruff have reached a level of appearance anxiety similar to those with diagnosable
body dysmorphic disorder.*® This subgroup also had a mean helplessness score of 12.8 (SD = 3.9), which is similar to patients
with Rheumatoid Arthritis (M = 12.7).*

These findings are generally aligned with those found among individuals suffering from other forms of chronic
dermatological conditions, such as vitiligo.** This suggests that while dandruff is common and may be perceived as cosmetic
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and not medical, the psychological impact should not be underestimated, especially for those who self-perceived as suffering
from severe dandruff.

Individual Differences
Beyond estimating the impact of dandruff, we examined factors that might explain between-individual differences in
impact. We found that women’s quality of life was more impacted than men’s as their self-perceived dandruff severity
increased. Similarly, female’s sleep was also more impacted than that of their male counterparts. This appears to be in
line with the psychological literature on gender differences in appearance concerns.’® One possibility is that their
dandruff condition led to appearance anxiety, which in turn affected their sleep.’’ It should be noted, however, that
the slopes of the model predicting quality of life and sleep quality of men were also statistically significant (Figure 1).
This suggests that men were also affected by the severity of their dandruff condition, albeit to a lesser extent than women.
We also saw that having other skin conditions can contribute to worse psychological outcomes. In other words, self-
perceived dandruff severity and other skin conditions both contributed to poorer outcomes; dandruff remained an
important factor after statistically controlling for comorbidity. The interaction effect between the number of comorbid
skin conditions and dandruff severity was also statistically significant, suggesting that those who suffered more forms of
skin condition were also more affected by their dandruff, especially in terms of psychological distress and sleep.
Those who were teased or ostracized for their dandruff when they were younger were also more impacted by their
dandruff. This suggests that the influence of early social experience related to dandruff might have a longer-term impact.
Indeed, there was a significant correlation between history of dandruff-based teasing and ostracism and current levels of
rejection sensitivity (r = 0.40). It is likely that those who were teased for their dandruff when they were young became
more sensitive to rejection; this is in line with what the literature suggests.”> Our results highlight the importance of
reducing teasing or ostracism, in addition to directly helping youth manage their dandruff.

Implications and Recommendations

In the short run, the above findings suggest that, first and foremost, the most direct way to help mitigate the impact of
dandruff is to reduce its severity or perceived severity. Women, those suffering from other skin conditions and those who
suffered from teasing or ostracism because of their dandruff, might need further support.

In the longer term, public health interventions might entail normalizing dandruff by highlighting its high prevalence
and causes. However, when doing so, one should avoid introducing or reinforcing stereotypes. One strategy would be to
identify and correcting existing relatively widespread beliefs about the cause of dandruff.

For those who cannot completely ameliorate the dandruff condition, we can focus on helping them to minimize the
impact of dandruff. Some recommendations include introducing more adaptive ways of coping, amending erroneous
perceptions about the condition, and promoting a healthy lifestyle in general (eg, improving sleep, diet, exercise).
Healthy sleep (ie, sufficient amount and quality) might be a good starting point, given the found association between
dandruff and poor sleep and the rich literature on the impact of poor sleep on mental health outcomes. Helping people
improve their sleep might be a relatively effective and efficient angle in yielding improvement in dandruff and its
downstream psychosocial outcomes.

Referencing the literature on other skin conditions, the social consequences of dandruff are the possible reasons why
dandruff is a source of distress. In our study, social anxiety, rejection sensitivity, and history of teasing and ostracism
were associated with higher levels of psychological distress and lower levels of quality of life. For those who were teased
for dandruff, depending on the severity and other trauma-related symptoms, one can consider providing different levels
of intervention, including self-help material on how to cope with emotional distress stemming from unpleasant memories,
facilitating peer support programs (eg, support groups), and professionally delivered services.

In sum, based on this study and other relevant past studies, the impact of dandruff in part is exacerbated by
psychological factors. As such, to reduce the impact, we can consider altering perception, attitude, beliefs, and behaviors,
in addition to intervening medically. Culturally appropriate and accepted means would likely be better received and thus
have more traction.
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Strengths and Limitations

The findings provide a variable contribution to the dandruff literature in particular and the dermatitis literature in general.
This study has a relatively large sample size; its purposeful sampling afforded the examination of important bivariate and
the moderation analyses. This study also contributes valuable data from a non-WEIRD (ie, non-western, educated,
industrialized, rich, democratic) population.>?

The study has several methodological shortcomings. First, the cross-sectional design renders the inferences tentative.
We cannot draw conclusions about causal relationships.

Second, the questionnaire study relied on self-report. We did not include an objective measure dandruff severity.
Participants’ responses may also be affected by recall bias, especially questions concerning earlier experience concerning
dandruff and bullying. Third, the sampling strategy prevents us from generalizing our findings to other non-urban, less-
affluent regions in China. Future research should consider using a longitudinal design, objective measures of dandruff
severity, preferably corroborated by a dermatologist, and including an even more diverse sample.

Conclusion

This large-scale study identified a number of psychological outcomes related to dandruff and dandruff severity among
mainland Chinese adults. It also found evidence for several key moderating factors that explain individual differences in
outcome. The identified moderators provide valuable insights into how to potentially mitigate the impact of dandruff.
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