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Abstract
Background: Patient-reported outcome measures (PROMs) for hair loss focus mainly 
on Alopecia Areata. We created a PROM (i.e., HAIR-Q) that is applicable to any hair 
loss condition. The HAIR-Q measures satisfaction with hair.
Patients/Methods: Concept elicitation interviews were conducted and analyzed to 
develop a draft scale. Content validity was established through multiple rounds of 
patient and expert input. Psychometric properties of the scale were examined in an 
online sample (i.e., Prolific) using Rasch measurement theory (RMT) analysis. Test–re-
test reliability and tests of construct validation were examined.
Results: Content validity of a 22-item draft scale was established with input from 11 
patients, 12 experts and an online Prolific sample of 59 people who had a variety of 
hair loss treatments. In the RMT analysis (n = 390), 8 items were dropped. Data for the 
14-item scale fit the Rasch model (χ2 = 89.85, df = 70, p = 0.06). All 14 items had or-
dered thresholds and good item fit. Reliability was high with person separation index 
and Cronbach alpha values ≥0.91, and intraclass correlation coefficient of 0.94 based 
on a sample of 97 participants. Higher (better) scores on the scale were associated 
with having more hair, looking younger than ones' age, satisfaction with hair overall, 
being less bothered by hair loss, and for those who had a hair loss treatment in the 
past year, being more satisfied with their hair now than before treatment (p < 0.001).
Conclusion: The HAIR-Q evidenced reliability and validity and can be used in re-
search and to inform clinical care to measure satisfaction with hair from the patient 
perspective.
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1  |  INTRODUC TION

Hair loss is a common dermatological condition affecting various 
age groups and genders.1 According to the American Academy of 
Dermatology Association, common causes of hair loss are genetics, 
aging, Alopecia Areata, stressors, hair care, and hormonal imbal-
ance.2 Scalp hair plays an important role in body image.3 The psy-
chological impact of hair loss on both men and women has been well 
documented.4-14 Quality of life has been shown to improve after 
treatment for hair loss.15,16

Patient-reported outcome measures (PROMs) are tools that can 
be used to measure outcomes that are important to patients.18 To 
ensure the usefulness of PROMs, a rigorous development and vali-
dation process must be undertaken within the target population.19,20 
The quality of PROM design and the strength of psychometric prop-
erties can be assessed using COnsensus-based Standards for the se-
lection of health Measurement Instruments (COSMIN) guidelines and 
checklists.21,22 Application of PROMs that are incorrectly designed 
or not properly validated can lead to inconsistency of measurement 
results, or measurement of an unintended construct, impacting in-
terpretation of study results or clinical decision-making.23,24

Several PROMs have been developed for hair loss, with most fo-
cused on Alopecia Areata (AA)25 including: the Scalp Hair Assessment 
PRO,26 the Alopecia Areata Symptom Impact Scale,27 and the AA-QLI.28 
These PROMs address symptoms, severity of hair loss, and impact of 
AA on daily life, rather than a patient's perspective on the appearance of 
their hair. Other hair loss PROMS such as The Hair Specific Skindex-29 
(a modified version of Skindex-2929) measures impact of hair loss on 
quality life for use in androgenetic alopecia.30 Another PROM, the hair 
growth questionnaire, was developed for use in men with hair loss to 
measure patient-perceived changes in hair growth and appearance.31 A 
new PROM is needed because none of these hair-specific PROMs were 
designed using a modern psychometric approach, nor do they compre-
hensively measure satisfaction with hair from the patient perspective. 
A modern psychometric approach that uses item response theory has 
certain advantages over traditional methods, most notably, the scales 
produce interval-level measurement properties, which allows for the 
application of parametric statistics.32 Also, modern psychometrics can 
be used to determine if the PROM works the same across important 
patient characteristics, such as age, gender and condition. Since most 
current hair-specific PROMs focus on a single hair condition, developing 
a PROM that is generic would make it possible to measure effectiveness 
of treatments across different hair conditions.

The specific aims of our study were as follows: (1) to elicit hair-
related concepts important to patients with hair loss of any etiology; 
(2) to use the concepts to create a PROM to measure satisfaction 
with hair appearance; and (3) to assess the psychometric properties 
of the new PROM.

2  |  METHODS

This study was part of a larger mixed methods study to develop PROMs 
for aesthetic treatments.33,34 Prior to study initiation, ethics board 

approval was obtained from the Hamilton Integrated Ethics Board 
(Canada) (#13603) at McMaster University in Canada. International 
guidelines for PROM development were followed.19,35 The mixed 
methods approach began with a qualitative study that used interpre-
tive description.36 Concept elicitation interviews were conducted 
between October 2021 and March 2022. Participants were recruited 
from six private practice clinics in Canada and the USA. Staff recruited 
adult patients who varied by age, gender, race and minimally invasive 
treatment. Interviews took place over an institutionally licensed Zoom 
platform (Zoom Video Communications, Inc., San Jose, CA, 2003) with 
an experienced interviewer who followed an interview guide. Hair loss 
concepts were elicited with questions and probes that asked partici-
pants to describe how areas targeted by treatment looked before and 
after treatment, aspects of how they looked that they were most/least 
satisfied with, and that were most/least important to them, and how 
their appearance affected how they felt and interacted with people.

Interviews were audio-recorded and transcribed. Coding in-
volved two coders working independently through each transcript 
to label each concept with a domain and major/minor theme. Any 
discrepancies in codes were settled by consensus. Codes were 
transferred to Microsoft Excel 365 and refined through constant 
comparison.37 Interviews continued until saturation for the major-
ity of concepts was reached.38 Participants were sent an e-gift card 
equivalent to $100 as a thank you for their time.

2.1  |  Concept elicitation and scale refinement

This paper is focused on the concepts related to hair appearance. We 
created a single scale to measure satisfaction with hair that was refined 
and validated through several steps. In October 2022, to determine 
content validity for the scale, participants from the qualitative study 
were invited to provide feedback in a REDCap survey.39 Specifically, 
participants were asked to choose one answer for each item in the 
draft scale: (1) I do not understand the question; (2) I understand the 
question, but it could be worded better, (3) I understand the question, 
but it is NOT relevant to me, and (4) I understand the question and it 
is relevant to me. A comment box was provided to describe any miss-
ing items from their perspective. We provided a gift card of $30 to 
thank participants for their time. Items identified as problematic were 
dropped or reworded and open-text comments reviewed.

For a subset of participants, an experienced interviewer con-
ducted cognitive debriefing interviews over the Zoom platform. 
Participants reviewed the scale's instructions, items and response 
options, and suggested missing items. The interviews were audio-
recorded, transcribed, and analyzed. We gave participants $70 as a 
thank you for their time. Experts in aesthetics and representatives 
from the aesthetics industry were invited to review the scale and in-
dicate any items they thought would be not relevant to patients, and 
to suggest missing concepts. Feedback from patients and experts 
was used to refine the scale.

To establish content validity for hair loss conditions, we used an 
online crowd working platform, that is, Prolific (www.​proli​fic.​co). A 
screening survey was conducted in December 2022 to identify a 
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sample. On the day we screened, 121 170 Canadian and USA resi-
dents fluent in English formed the membership of Prolific. The rate 
of pay was the equivalent of 10.80 GBP per hour. Participants were 
asked if they have had one more of the following hair loss treatments: 
platelet rich plasma (PRP), medication (i.e., finasteride or minoxidil), 
surgery (i.e., scalp advancement, hair transplant), tattooing, steroid 
injections or creams, immunotherapy and/or light treatment. Any par-
ticipant who reported that they had some or all their hair (i.e., not 
bald), and had one or more of the hair loss treatments in the past year 
was invited to complete a cognitive survey. Participants were asked 
to think of their most recent hair loss treatment when answering the 
following question for each item in the draft scale: (1) I do not under-
stand the question; (2) I understand the question, but it is NOT rele-
vant to me, and (3) I understand the question and it is relevant to me. 
A comment box was provided to describe missing concepts.

In February 2023 a pilot field was conducted by invit-
ing the Prolific sample described above to complete the scale. 

Rasch measurement theory (RMT) analysis40 was performed in 
RUMM2030 software41 using the unrestricted Rasch model for 
polytomous ordered responses. Items with extreme misfit to the 
Rasch model were removed. Following the pilot survey, a screening 
survey was conducted to identify a sample of people having aes-
thetic treatments for the face or body as part of the larger study. 
The screening survey took place in February 2023. A total of 2500 
people were screened. To validate the hair scale, participants were 
asked how much hair they currently have on their head (none, some, 
most, all), and if they had any of the eight treatments for hair loss 
listed above. We identified all participants who reported hair loss 
for potential inclusion in the sample. A sample was chosen and in-
vited to complete the field-test survey in REDCap39 in March 2023.

Data from the pilot- and field-test surveys were combined for the 
psychometric analysis. Table 1 shows the tests conducted to exam-
ine the item and scale psychometric performance. Person locations 
from the Rasch analysis were used to transform scale scores from 

TA B L E  1  Psychometric tests performed.

Test Description

Thresholds for item 
responses

Item response options measuring satisfaction needed to be ordered on a continuum (e.g., a score of 1 lower than a 
score of 2). This approach is used to create a hierarchy of items to determine how items are ordered from easiest 
to hardest to endorse.

Item fit The extent to which observed data fit expected values based on the Rasch model. Item fit was assessed by 
inspecting fit residuals and chi-square statistics. Fit residuals summarize the observed and expected responses to 
an item by the sample and should ideally lie within the range − 2.5 and + 2.5. Only items that had chi-square values 
that were non-significant after a Bonferroni adjustment for multiple testing were included.

Local dependency The extent of local dependency among items. Residual correlations were examined to identify any greater than 
0.20 above the average correlations, and a subtest analysis was performed to determine the impact of local 
dependency on scale reliability.42

Scale-to-sample targeting The spread of person locations (i.e., satisfaction with hair in the sample) and item locations (i.e., range the set of 
items measured). A scale that is better targeted has more coverage and has the mean person location close to the 
center of the items.43 We also computed the proportion of the sample that scored on scale.

Differential Item 
Functioning (DIF)

The extent to which items were invariant across age (i.e., ≤35 and ≥ 36), gender, treatment (yes, no), and hair 
loss (yes, no). This test uses analysis of variance to examine estimated person ability differences between class 
intervals within subgroups. When a significant DIF was identified, variables were split for the relevant items, and 
the original and split person locations were correlated to examine the impact of DIF on scale scoring.44

Reliability 1.	Person Separation Index—this statistic determined how well people in the sample were separated by the scale 
items.45

2.	Cronbach alpha—this statistic was used to examine internal reliability.
3.	Test–retest reliability—a subset of participants completed the survey twice separated by 7 days. We excluded 

anyone who: reported an important change in satisfaction with hair, completed the TRT outside of 7–14 days, 
had change scores that varied by more than 2.5 standard deviations despite reporting no change. Intraclass 
correlation coefficients (ICC) with a two-way random effects model was used to evaluate consistency. 
Reliability values should be >0.70.21,46

Construct validity Rasch logit scores were transformed into 0 (least satisfied) to 100 (most satisfied). We examined the normality 
of the data by assessing kurtosis and skewness.47 Nonparametric statistics were applied to data that exceeded 
±2.0,47 with statistical significance set at a two-tailed p-value of <0.05. The following tests of construct validity 
were performed:
1.	Participants were asked: “How much hair do you CURRENTLY have on your head.?” Answers—A little (I have 

lost about 25% of my hair), Some (I have lost about 50% of my hair), Most (I have lost about 25% of my hair), All 
(I have a full head of hair). We hypothesized scores would be incrementally higher for people with more hair.

2.	Participants were asked to report how satisfied they are with: “How your hair looks OVERALL?” We 
hypothesized that scores would be incrementally higher for those who are more satisfied with their hair overall.

3.	Participants were asked: “Are you bothered by any HAIR LOSS?” Answers—Not bothered, A little bothered, 
Moderately bothered, Very bothered, Extremely bothered. We hypothesized that scores would be 
incrementally higher for those less bothered by hair loss.
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4  |    KLASSEN et al.

0 (least satisfied) to 100 (most satisfied). The transformed scores 
were used in the test–retest (TRT) analysis and tests of construct 
validation using parametric or nonparametric tests depending on the 
distribution of the data.

3  |  RESULTS

3.1  |  Sample characteristics

Tables 2,3 show patient characteristics and treatment history for the 
qualitative and Prolific survey participants. Table 4 shows the rea-
sons for hair loss for the field-test sample.

3.2  |  Concept elicitation

Of the 26 participants that took part in interviews, participants had 
PRP treatment for hair loss. Coding and analysis identified 122 hair-
specific codes of which 67 were appearance-related. Appearance con-
cepts included the location of hair loss [So it's more affecting the top of 
my head.], the amount of hair loss [If I had not had it done, that 25–30 
percent would not have been there.], shedding [I was shedding a lot of 
hair.], regrowth [I didn't realize that hair would grow back.], fullness [I 
know it's not completely full, but it's a big difference.], how thick or thin 
the hair was [It has definitely thickened it.], texture [My texture was 
OK.], hair health [It looks healthier.], styling concerns […when I would 
kind of dye my hair. Or pull it up or try to make any hairstyle.], how 
the hair looked in photos [Like occasionally I would be playing with my 
kid and my husband would take a picture and I would look at the pic-
ture and think wow, it's thinning.], age concerns [I feel that I'm probably 

TA B L E  2  Characteristics for the 26 qualitive interview and 
Prolific survey participants.

Qualitative 
sample

Cognitive 
sample

Field test 
sample

N = 26 N = 59 (%) N = 390 (%)

Country

Canada 6 4 (6.8) 50 (13.0)

USA 20 55 (93.2) 335 (87.0)

Missing 0 0 (0.0) 5 (1.5)

Age (years)

20–29 3 31 (52.5) 120 (30.7)

30–39 6 16 (27.1) 115 (29.5)

40–49 7 11 (18.6) 96 (24.6)

50–59 6 1 (1.7) 35 (9.0)

≥60 4 0 (0) 24 (6.2)

Gender

Woman 23 16 (27.1) 172 (44.1)

Man 3 43 (72.9) 208 (53.3)

Gender diverse 0 0 (0) 9 (2.3)

Prefer to not 
answer

0 0 (0) 1 (0.3)

Race

White 22 31 (52.5) 237 (60.8)

Black 2 9 (15.3) 36 (9.2)

Latin American 0 1 (1.7) 20 (5.1)

East Asian 0 6 (10.2) 27 (6.9)

Middle Eastern 0 0 (0) 3 (0.8)

South Asian 1 5 (8.5) 17 (4.4)

Southeast Asian 1 3 (5.1) 17 (4.4)

Other/Mixed race 0 4 (6.8) 9 (2.4)

Marital status

Married/Common 
Law

16 29 (49.2) 174 (44.7)

Single 7 29 (49.2) 180 (46.2)

Divorced 2 0 (0) 24 (6.2)

Separated 0 1 (1.7) 3 (0.8)

Widowed 1 0 (0) 3 (0.8)

Other/Prefer not to 
answer

0 0 (0) 6 (1.6)

Fitzpatrick skin type

Always burn and 
never tan

2 5 (8.5) 31 (7.9)

Usually burn and 
minimally tan

9 7 (11.9) 99 (25.4)

Mild burn and then 
tan

9 17 (28.8) 125 (32.1)

Rarely burn and 
always tan

4 8 (13.6) 73 (18.7)

Rarely burn and tan 
very easily

1 15 (25.4) 47 (12.1)

Qualitative 
sample

Cognitive 
sample

Field test 
sample

N = 26 N = 59 (%) N = 390 (%)

Never burn and 
never tan

1 7 (11.9) 15 (3.8)

Highest education

Some high school 0 1 (1.7) 5 (1.3)

High school 1 8 (13.6) 33 (8.5)

Some college, trade 
or university

4 13 (22.0) 87 (22.3)

College, trade or 
university degree

9 28 (47.5) 181 (46.4)

Some Masters or 
Doctoral degree

0 1 (1.7) 19 (4.9)

Masters or Doctoral 
degree

11 8 (13.6) 64 (16.4)

Missing/Prefer to 
not answer

1 0 (0) 1 (0.3)

TA B L E  2  (Continued)
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    |  5KLASSEN et al.

looking about 5 years older than I am right now, still because of the lack 
of hair more than anything], and comparisons with other people [….I'm 
in my mid-thirties and most of my friends still have hair and I've always 
been very self-conscious that I don't have it.]. The appearance concepts 
were used to develop 22 items that measure satisfaction with hair. The 
goal was to include no more than 15 items in the final scale.

3.3  |  Scale development and refinement

Appendix A shows the item-level decisions made in each round. In 
Round 1, 11 of the original 26 participants completed the 22 items 
survey providing 242 ratings. All items were easy to understand, 
with 0 ratings: “I do not understand”; 7 (2.9%) ratings: “I under-
stand this question, but it could be worded better”; 86 (35.5%) rat-
ings: “I understand this question, but it is not relevant to me”; and 
149 (61.6%) ratings: “I understand this question and it is relevant 
to me.”

Seven of the 11 participants took part in a cognitive debriefing 
interview. Round 1 also included three aesthetic plastic surgeons 
and one plastic surgery resident from Canada. Based on feedback, 
22 items were retained, and 3 new items were added. Round 2 
included five plastic surgeons, one dermatologist and two indus-
try experts from Denmark, Canada, Sweden and the USA. Based 
on this round, 24 items were retained and 1 item was revised. In 
round 3, 138 Prolific participants accessed the screening survey 
for hair loss. We invited 70 people who met the study criteria 
to complete the survey and 63 did. Of the 63, 59 met the study 
inclusion criteria. For the 25 items tested, the option “I do not 

understand the question” was chosen 12 (0.8%) times, the option 
“I understand the question, but it was not relevant to me before 
or after treatment” was chosen 422 (28.6%) times and the option 

Qualitative Cognitive sample Field-test samplea

N = 26 N = 59 (%) N = 337 (%)

Injectable

Platelet Rich Plasma—injections 
into your scalp

4 33 (55.9) 13 (3.9)

Medication

Medication—finasteride or 
minoxidil, the 2 main treatments 
for hereditary pattern baldness

0 32 (54.2) 120 (35.6)

Procedure

Surgery—hair transplant 0 5 (8.5) 10 (3.0)

Surgery—scalp advancement 0 3 (5.1) 3 (0.9)

Tattooing—to make it look like 
short hair

0 5 (8.5) 4 (1.2)

Topical

Steroids—injections or creams 
applied to bald patches

0 11 (18.6) 22 (6.5)

Light treatment—shining 
ultraviolet light on bald patches

0 8 (13.6) 33 (9.8)

Immunotherapy—chemicals 
applied to bald patches

0 6 (10.2) 2 (0.6)

aThis data was not collected for the pilot field-test sample.

TA B L E  3  Treatments history for the 
qualitive interviews and Prolific samples.

TA B L E  4  Cause of hair loss reported by the sample of 337 in 
Prolific field-test.

Cause of hair loss N (%)

Family history of pattern baldness 144 (42.7)

Aging 139 (41.2)

Stress 64 (19.0)

Hormonal imbalance 53 (15.7)

Diet—lack of iron, protein, zinc, biotin in the diet 47 (13.9)

Hairstyles—pulling on your scalp such as ponytails 30 (8.9)

Hair care—colors, perms, or relaxing hair 28 (8.3)

Medications 20 (5.9)

Childbirth 18 (5.3)

Thyroid disease 18 (5.3)

Alopecia areata 15 (4.5)

Psoriasis on the scalp 15 (4.5)

Recovering from an illness or surgery 10 (3.0)

Pulling your hair to relieve stress 7 (2.1)

Scarring Alopecia 3 (0.9)

Cancer treatments 3 (0.9)

Scalp infection 2 (0.6)

Other cause 10 (3.0)

Do not know 47 (13.9)

Note: More than one cause could be selected.
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6  |    KLASSEN et al.

“I understand the question and it was relevant to me before or 
after treatment” was chosen 1041 (70.6%) times. Based on this 
round, 21 items were retained, 1 item was revised, and 3 items 
were dropped. The pilot field test then included 22 items.

3.4  |  Scale testing

The 59 participants who took part in the cognitive survey were in-
vited to complete the pilot field test and 53 participants responded. 
Based on the pilot RMT analysis, no items were dropped.

For the field-test study, we screened a new sample of 2500 
Prolific participants. After removing duplicates and incompletes, 2419 

remained. Of these, 1713 did not experience hair loss, leaving 703 po-
tential participants. Of those with hair loss, we invited all of those with 
a history of hair loss treatment to take part in the survey (N = 178). Of 
the remainder, we invited all participants who identified as a man or 
gender diverse (N = 178) and selected a random sample (N = 175) from 
350 women. The total number invited to the survey was 531 and 397 
responded. Of these, 4 were incomplete, 37 did not have treatment, 
and 19 provided suspicious data (inconsistent responses between 
screen and full survey) leaving 337 participants.

The RMT analysis combined the pilot and field-test datasets 
(total = 390). Participants ranged in age from 20 to 85 years. The 
average age was 37.7 (SD = 12). Of the 390 participants, 53.3% 
identified as men, 44.1 as women, and 2.3% as gender diverse. We 

F I G U R E  1  Threshold map for the 14 items that form HAIR-Q scale.

TA B L E  5  RMT item level fit statistics and differential item function results.

Scale

RMT Statistics DIF

Location SE Fit residual DF χ2 DF p-value Age Gender Treatment Hair loss

1. Texture −0.59 0.08 2.56 345 11.89 5 0.04 No No No No

2. Healthy −0.44 0.08 0.30 345 3.62 5 0.60 No No No No

3. Full—sides −0.37 0.08 −0.26 345 5.54 5 0.35 No Yes No No

4. Full—back −0.32 0.08 2.54 345 11.04 5 0.05 No No No No

5. Hairline side −0.24 0.08 −0.73 345 3.66 5 0.60 No No No No

6. Wide part −0.24 0.08 0.31 345 7.14 5 0.21 No No No No

7. Age −0.13 0.08 −0.72 345 6.01 5 0.31 No Yes No No

8. Hairline shape −0.05 0.08 1.27 345 2.47 5 0.78 No No No No

9. Hairline mirror 0.00 0.08 −0.41 345 2.50 5 0.78 No No No No

10. Compared 0.30 0.08 −3.41 345 12.49 5 0.03 Yes No No Yes

11. Style 0.38 0.08 −1.33 345 3.54 5 0.62 No No No No

12. Full crown 0.45 0.08 −1.29 345 3.10 5 0.68 No Yes No No

13. Shedding 0.51 0.08 1.97 345 6.55 5 0.26 No Yes No No

14. Dense 0.74 0.08 −2.62 345 10.31 5 0.07 No No No No

Abbreviations: DF, degrees of freedom; DIF, differential item functioning; RMT, Rasch measurement theory; SE, standard error; χ2, Chi-square.
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shortened the scale by eight items based on poor item fit to the 
Rasch model and redundant content. Data for the remaining  14 
items fit the Rasch model (Chi-square = 89.85, df = 70, p = 0.06). All 
items had ordered thresholds (Figure 1). Table 5 shows the item fit 
statistics. All items had non-significant p-values after Bonferroni 
correction, and 10 items had fit residuals within +2.5. Potential 
DIF was identified for 5 items. One item had significant DIF for 
age-group and amount of hair loss, and 4 items had significant DIF 
for gender. When the items that evidenced DIF were split, the 
person locations for the original and split items correlated ≥0.99 
indicating little impact on scoring. Figure 2 presents the person-
item threshold distribution. The top histogram shows the sample, 
and the bottom histogram shows the scale. The sample was well 
targeted to the scale; 375 (96.2%) participants scored within the 
range of measurement provided by the scale. Floor and Ceiling 
effects were low at 1.8% and 2.1% respectively. Reliability was 
high with PSI (0.92, 0.91) and Cronbach alpha (0.94, 0.92) values 
with and without extremes respectively. Three pairs of items had 
residual that correlated above 0.20 suggestive of local depen-
dency. When subtests were performed for the item pairs, PSI 
and Cronbach alpha values with and without extremes dropped 
slightly (i.e., PSI = 0.92, 0.91; Cronbach alpha = 0.92, 0.90).

3.5  |  Construct validity

The mean HAIR-Q scale score for the sample of 390 participants 
was 48.7 (SD = 17.1). The mean score differed (p = 0.012) between 
women (mean = 46.1, SD = 17.6) and men (mean 50.6, SD = 16.6). No 
relationships were found for age or race (White vs. other).

Figures 3–5 show the construct validation tests. Scores were in-
crementally higher for participants who reported having more hair 

(p ≤ 0.001), were more satisfied with their hair overall (p ≤ 0.001), and 
were less bothered by hair loss (p ≤ 0.001).

3.6  |  Test retest reliability

Of the 124 participants in the TRT, 27 reported that their satisfac-
tion with their hair had changed and were excluded from analysis. 
The ICC based on 97 participants was 0.94, with a 95% lower bound 
of 0.92 and upper bound of 0.96.

4  |  DISCUSSION

Our team followed international guidelines to develop the HAIR-Q, a 
new PROM that measures satisfaction with hair. The HAIR-Q items 
were based on concepts that participants found important to them. 
Through multiple rounds of refinement and testing, we ensured 
the items in the HAIR-Q were easy to understand and relevant to 
participants, providing evidence of content validity. Psychometric 
properties were demonstrated including internal consistency, test-
reliability, and construct validity.

These findings add to the published literature on PROMs for 
hair loss by providing a means to measure satisfaction with hair 
that is applicable across hair loss-related conditions and genders. 
Currently available PROMs for hair loss are specific to a condition, 
making comparison across etiologies difficult.25,29 The HAIR-Q 
is more generic and measures a single latent construct, which 
differs from other available PROMs such as AA-QLI (symptoms, 
relationship; objective signs)28 or Hair-specific Skindex-29 (symp-
tom; function; emotion).27 These PROMs are multi-dimensional 
and create an overall score based on two or more constructs. 

F I G U R E  2  Person-item threshold distribution for the sample (upper histogram) and items (lower histogram).
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Challenges with multi-dimensional scales have been highlighted 
in the literature.32,48 The COSMIN criteria notes that total scores 
from multiple scales should not be used unless there is evidence of 
unidimensionality.49 Another advantage to the HAIR-Q was that it 
was developed using a modern psychometric approach and there-
fore has interval (rather than ordinal) level measurement proper-
ties.50 Interval-level measures on a PROM scale works like a ruler, 
where the distance between each value is known and equal. Such 
a scale provides data that can be used in parametric statistics to 
measure differences between groups or changes over time.48

There are many ways PROMs, such as HAIR-Q, can be applied 
in clinical practice to help improve patient care.51,52 By using a 
PROM routinely in care, data can be collected to evaluate prac-
tices and policies, inform shared decision-making, as well as to 

monitor a patient's condition over time.53,54 When relevant, 
PROM data can also be collected as part of national registries, 
to help evaluate treatment effectiveness or assess quality of 
care,55,56 or to inform value-based healthcare.17 The inclusion of 
PROMs within clinical trials as a primary or secondary endpoint 
can provide valuable information regarding outcomes from the 
patient perspective, especially for those outcomes not readily 
observable.57

4.1  |  Limitations

The initial sample of participants in the concept elicitation interviews 
for hair loss treatment was small and focused on aesthetic treatment. 

F I G U R E  4  Mean scores for HAIR-Q 
based participant level of satisfaction with 
hair overall. Based on full sample (n = 390); 
Sample size: Very dissatisfied = 57, 
Somewhat dissatisfied = 147, Somewhat 
satisfied = 156, Very satisfied = 30.

F I G U R E  3  Mean scores for HAIR-Q 
based on self-reported amount of hair 
on head. Based on field-test sample 
only (n = 337); Sample size: A little = 13, 
Some = 55, Most = 203, All = 66.
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    |  9KLASSEN et al.

This limitation was addressed by thoroughly investigating content 
validity using cognitive interviews, expert input and an online survey 
of patients whose hair loss had many causes. Some survey questions 
were not asked in the pilot field test (cause of hair loss, degree of 
bother by hair loss, and percentage of hair loss). However, the sam-
ple size for the field test sample was robust (n = 390). Data were col-
lected from participants of an online platform, who self-select and 
are paid to take part in the research. Data provided through Prolific 
has been shown elsewhere to be of high quality in comparison to 
other similar platforms.58,59

5  |  CONCLUSION

The HAIR-Q evidenced both validity and reliability and can be used 
pre or post treatment in adults who have hair loss as a result of any 
condition to measure the patient's perspective of satisfaction with 
hair. Further work is needed to assess psychometric properties not 
examined in this paper such as responsiveness and calculating mini-
mally important differences to aid in interpretability. The HAIR-Q 
can be accessed at www.​qport​folio.​org.
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