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Actinic keratosis is a common, chronic, and potentially
pre-cancerous skin disease that can negatively impact
patients’ health-related quality of life. This systematic
review aimed to identify and describe the questionnai-
res used to assess health-related quality of life in pa-
tients with actinic keratosis and summarize reported
impacts. Four databases (EMBASE, PsycINFO, PubMed,
and Cochrane Library) were searched up to February
2025. Two reviewers independently screened articles,
and risk of bias was assessed using tools appropriate
to study design. Of 639 records, 37 studies including
9,326 patients met inclusion criteria. Most studies
were interventional (59%) and of moderate to high
quality (64%). Health-related quality of life was as-
sessed using 3 disease-specific, 3 dermatology-speci-
fic, and 2 generic questionnaires. The most frequently
used instruments were the Actinic Keratosis Quality of
Life (n=13) and the Dermatology Life Quality Index
(n=16). All questionnaires detected health-related
quality of life impairment, especially during treatment.
Actinic Keratosis Quality of Life identified patient sub-
groups with greater health-related quality of life reduc-
tion, including females, younger individuals, patients
with comorbidities, and those with a history of skin
cancer. All health-related quality of life questionnaires
captured impairment in patients with actinic keratosis.
The Actinic Keratosis Quality of Life and Dermatology
Life Quality Index questionnaires were widely used.
Actinic Keratosis Quality of Life identified subpopu-
lations with health-related quality of life impairment.
Among studies reporting mean health-related quality
of life scores, the Dermatology Life Quality Index rang-
ed from 1.55 to 24 and the Actinic Keratosis Quality of
Life from 4.22 to 17, reflecting very broad variability
and underlying differences in actinic keratosis severity
across study populations.
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Actinic keratosis (AK) is a common dysplastic, ery-
thematous, and hyperkeratotic lesion found mainly

SIGNIFICANCE

Actinic keratosis lesions can be painful, itchy, cosmetically
concerning, and may cause anxiety about skin cancer. Thus,
actinic keratosis can affect health-related quality of life. We
reviewed 37 studies involving 9,326 patients with actinic ke-
ratosis that assessed their health-related quality of life using
questionnaires. Nearly half of the included studies measured
health-related quality of life before and after treatment. Most
used tools developed for other conditions. Only one, the Actinic
Keratosis Quality of Life questionnaire, was actinic keratosis-
specific tool and used in 13 studies. Three studies identified
subgroups with most affected health-related quality of life:
females, younger patients, and those with comorbidities or
prior skin cancer.

among fair-skinned individuals with sun-damaged skin
(1). AK is considered a precursor to squamous cell
carcinoma (SCC), and the presence of multiple AK le-
sions may reflect chronic ultraviolet radiation exposure,
leading to field cancerization, an area predisposed to
malignancy (1).

It is obvious that a tumour that occurs in sun-exposed
sites is likely in a visible site. Consequently, adverse
effects of the treatment are also likely to be visible, and
therefore cosmetically more sensitive (2). This naturally
encompasses both disease and the treatment used. AKs
intrinsically cause morbidity due to pain, itch, disfigure-
ment, or because of their association with SCC through
apprehension and fear of possible future malignancies
(3,4). Inany case, AKs affect the patient’s health-related
quality of life (HRQoL) (4).

The European Academy for Dermatology and Vene-
reology (EADV) Task Force on QoL recommends that
patients are included in the assessment of treatment
outcome of interventions and the provided care (5).
Special patient subpopulations may be in greater need
of attention than others, e.g., solid organ transplant
recipients. It has been suggested that general skin tumour
surveillance can be done through appropriate HRQoL
tools (5, 6). These are mostly patient-reported outcome
measures (PROMs), i.e., validated and standardized
questionnaires. We therefore aimed to conduct a syste-
matic review of the currently available questionnaires
used to assess HRQoL in patients diagnosed with AK
and to describe the measured impact of HRQoL, inclu-
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ding whether these were sensitive to change during the
disease course and if each could identify subpopulations
with greater impairment of HRQoL.

METHODS

Search strategy and study selection

A systematic literature search was conducted on EM-
BASE (including PsycINFO), PubMed, and Cochrane
Library from inception to February 2025. The search
strings for each database are provided in Table SI. No
language restriction was applied, but only human studies
were included. Observational studies and clinical trials
reporting HRQoL in patients with AK were eligible while
studies with fewer than 5 participants were excluded.
Two investigators (ZA and MH) independently screened
titles, abstracts, and full-text for eligibility. Reference
lists of relevant studies were also assessed for additional
studies. Any disagreements were resolved through dis-
cussion internally among the investigators. The search
strategy followed the Preferred Reporting Items for
Systematic Review and Meta-Analysis (PRISMA) flow
diagram (7), and the protocol of this systematic review
was registered on PROSPERO (CRD42021224932, 7
December 2020).

Data extraction

Data were extracted independently by ZA and MH into
a pre-defined Microsoft Excel sheet (Microsoft Corp,
Armonk, NY, USA) and then compared. For each study,
the following items were recorded: (7) the study design
and country of origin; (if) the study’s population: number
of patients with AK, age, sex, comorbidities, AK lesion
location, treatment, and AK lesion quantity and severity
before and after treatment; (iii)) HRQoL questionnaire
used and the outcome overall, before, and after treatment.

Risk of bias assessment

The risk of bias was assessed independently by ZA and
MH using appropriate tools: the Newcastle-Ottawa
Scale (NOS) for observational studies and adapted NOS
for cross-sectional studies, the Joanna Briggs Institute
Critical Appraisal Checklist (JBI) for case series, the
National Institutes of Health quality assessment tool
(NIH) for before—after (Pre—Post) studies with no control
group, and the Cochrane Risk of Bias tool 2 (RoB 2) for
randomized controlled trials (8).

NOS and adapted NOS assess 3 domains: selection,
comparability, and outcome/exposure, with scores >7
indicating a high-quality study. The JBI uses 10 items
to assess internal validity, with studies rated high quality
if >80% of items are endorsed and moderate quality if
50-80% are endorsed. NIH has 12 items categorizing
studies as having poor, fair, or good quality. RoB 2 asses-
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ses 5 domains: random sequence generation, allocation,
blinding, incomplete data, and selective reporting as low,
unclear, or high risk.

RESULTS
Literature search

The search strategy yielded 639 articles (EMBASE
including PsychINFO: 448; PubMed: 120; Cochrane:
63) (Fig. 1, Table SI). After removing duplicates, 410
papers were screened, 114 full-texts were assessed, with
37 studies meeting the inclusion criteria. The included
studies comprised 37 unique study populations with a
total of 9,326 participants, predominantly males. Most
studies were based in Europe (70%); others were from
North America (14%), South America (11%), Australia
(5%), and Asia (4%), while none were from Africa. AK
severity was characterized by the amount, size, and type
(macule, hyperkeratotic, or hypertrophic), and often gra-
ded using Olson’s clinical classification scheme (O I-I1I)
according to their thickness and degree of hyperkeratosis
(9). Nevertheless, most of the lesions were O I/II and
were mainly located on the face or scalp. Extracted data
from all included studies are presented in Tables I and
11, with full study characteristics and references provided
in Table SII.

Disease-specific questionnaires

The AKQoL tool was the second most used tool (35%, 13
out of 37 included studies) to measure the HRQoL in pa-
tients with AK (Table III). The tool is a disease-specific
questionnaire validated for AK and comprises 3 domains:
(i) Emotion, (ii) Function, and (ii/) Control. It has a
maximum score of 27 in which a higher score represents
a more severe impairment on HRQoL (10). Among
studies that reported the overall mean score of AKQoL,
the lowest score was 4.22 and the highest score was 17
(Fig. 2A, Table III). The tool identified a significant
association between being female and a worse HRQoL
impairment (11-13). Additionally, older patients had a
lower AKQoL-score compared with younger patients
with AK (12, 13). A correlation between a higher AKQoL
score and a history of skin cancer, cardiovascular di-
seases, or the number of comorbidities was significant
according to Neri et al. and showed a trend in Tennvall
et al. (12, 13). AKQoL identified a significant impact
on HRQoL in individuals with severe actinic damage
(12, 14, 15).

The Skin Cancer Index (SCI) is a disease-specific vali-
dated questionnaire designed to assess HRQoL in patients
with skin cancer (16). It has been used in 3 studies (8%,
3 out of 37 included studies) to assess HRQoL in patients
with AK. The tool comprises 3 domains: (/) Emotion,
(ii) Social, and (7ii) Appearance. The scoring system is
according to a 5-point Likert scale with a score ranging
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[ Identification of studies via databases and registers ]

Fig. 1. PRISMA flow diagram.

from 0-100, where the lower scores represent a severe
impairment in HRQoL. Among studies that reported the
overall mean score of SCI, the lowest score was 79.46
and the highest score was 81.28 (Fig. 2B).

The Actinic Keratosis Index (AKI) is an exploratory
questionnaire based on the SCI. It was developed and
piloted for 1 clinical study (17). The lowest overall mean
score was 69.07 and the highest score was 86.2 (Fig. 2B).

Dermatology-specific questionnaires

The DLQI was used in 16 studies, thus making it the
most frequent tool to measure HRQoL in patients with
AK (43%, 16 out of 37 included studies) (Table III).
The tool is a dermatology-specific questionnaire that
quantifies the burden a dermatosis has on the patient’s
HRQoL for the past 7 days (18). DLQI consists of 10
items covering 6 domains: (i) Symptoms and feelings,
(ii) Daily activities, (ii7) Leisure, (iv) Work and school,
(v) Personal relationships, and (vi) Treatments. The
score ranges from 0 to 30, where a higher score denotes
a greater impairment in HRQoL. The interpretation of
DLQI scores on HRQoL is as follows: none (score 1),
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small (scores 2—5), moderate (score 6—10), very large
(scores 11-20), and extremely large (scores 21-30) (19).

Among studies that reported the overall mean score of
DLQI, the lowest mean score was 1.55 and the highest
score was 24 (Fig. 2C, Table III). The tool found a small
impairment in HRQoL in 8 out of the 16 included stu-
dies, (Fig. 3A). Two out of 3 studies found no significant
differences between female and male sexes regarding
HRQoL (12, 13, 20). A study by Tennvall et al. found
that severe actinic damage, defined by the presence
of multiple lesions or by dominantly consisting of
O II/III AK lesions, previous SCC, or immunosup-
pressive treatment had a significant negative impact on
HRQoL when measured using DLQI (12). However,
they found that DLQI was not sensitive to sex and age.

The Skindex-16, -17 or -29 has been selected to as-
sess HRQoL in patients with AK in 3, 1, and 6 studies,
respectively (overall in 37%, 10 out of 37 included
studies). The tools are dermatology-specific, evalua-
ting HRQoL impairment up to the last 4 weeks of the
patient’s life. Skindex-16 and -29 covers 3 domains: (7)
Symptom, (if) Emotion, and (i7i) Functioning (21, 22),
while Skindex-17 covers 2 domains: (/) Symptom and (i7)
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Table I. Summary of interventional studies assessing the HRQoL in patients with actinic keratosis at baseline and follow-up

Female/
Study Age male Intervention  HRQoL, Mean: Follow-up
Ahmady et al. (2020)* Mean (SD) 69/555  5-FU/ HRQoL, Mean (SD):
Netherlands; RCT 73 (8) IMB/ Skindex-29 12.65 (9.45) After 1y
*Baseline data: Jansen et al. IMQ/ AKQoL 4.22 (3.54) Skindex-29 -4.22 (8.12)
(2019) MAL-PDT AKQoL -0.80 (3.05)
AK characteristic
Quantity: Median (range) 16 (5-48) -
Severity: O I/II 575; O III 49
Anthony et al. (2019) Mean 67 5/15 IMB HRQoL, Mean:
Australia; Case series DLQI 1.55 After 1 w: 4.4
After 1 m: 0.05
After 3 m: 0.1
Beatson et al. (2019)* Mean (SD) 5/459 Placebo HRQoL, Mean:
USA; RCT 71(9) Skindex-29 12.63 -
*Baseline data: Pomerantz et al. SCI 81.28
(2015) AK characteristic
Quantity: Mean (SE) 10.7 (0.6) -
Mean (SD) 11/457 5-FU HRQoL, Mean:
71(9) Skindex-29 13.43 -
SCI 79.46
AK characteristic
Quantity: Mean (SE) 11.1 (0.6) -
Bernad et al. (2019) Mean (SD) 0/21 Daylight-PDT HRQoL, Mean (SD):
Spain; RCT 69 (9) Skindex-29 11.1 (7.2) After 21 m: 2.5 (3.0)
AK characteristic
Quantity: Mean (SD) 20.6 (9.5) Quantity: 1.0 (1.5)
CRY HRQoL, Mean (SD):
Skindex-29 10.9 (7.0) After 21 m: 2.7 (2.9)
AK characteristic
Quantity: Mean (SD) 20 (9.8) Quantity: 1.2 (1.8)
Diepgen et al. (2019) Mean (SD) 242/ IMB HRQoL, Mean (SD):
Germany; Case series 73 (10) 584 Skindex-16 24.3 (18.3) After 8 w: 12.1 (14.5)
AK characteristic
Quantity: Mean (SD) 7.1 (6.8) Quantity: 2.8 (4.5)
Dirschka et al. (2014) Mean (range) 2/10 DHA/ HRQoL, Mean:
Germany; Case series 53 5-FU + SA DLQI After 20 w:
(40-64) Male: 8.9 Male: 3.7
Patients with 4-9 AK: 6,4 Patients with 0-3 AK: 2,5
Patients with >10 AK: 11,4 Patients with 4-9 AK: 8,5
AK characteristic
Patients with 1-3 AK: 0 Patients with 1-3 AK: 2
Patients with 4-9 AK: 7 Patients with 4-9 AK: 2
Patients with >10 AK: 5 Patients with >10 AK: 0
Severity: 0188; 011 49; OIIl 1 Severity: 0I11; 01l 7; OIII 0
Emilio et al. (2016) - 0/25 IMB HRQoL, Mean (SD):
USA; Study with no control group Skindex-16 24.25 (20.9) After 2 m: 15.5 (19.3)
AK characteristic
Quantity: 83 Quantity: 19
Fonda-Pascual et al. (2018) Median (range) 0/27 Low level light ~ HRQoL, Mean:
Spain; Study with no control group 77 therapy PDT AKQoL 5.6 After 2 m: 4.4
(60-88) AK characteristic
Quantity: 430 Quantity: 124
Severity: O I 285; O II 145 Severity: 0 183; O1II 41
Gholam et al. (2013) Mean (SD) 8/14 PDT HRQoL, Mean (SD):
Germany; Case series 68 (10) DLQI 1.6 (1.7) After 0 d: 7.3 (4.9)
After 2 w: 4.4 (4.4)
After 4 w: 0.1 (0.4)
Grandi et al. (2016) Median (range) 1/11 IAA-PDT 0.015% HRQoL, Mean (SD):
Italy; Case series 77 DLQI 4.1 (5.1) After 1 m: 2.3 (4.0)
(67-82) AK characteristic
Quantity: Mean (SD) 7.6 (2.5) Quantity: 4.1 (4.0)
Severity: O I/II 91
Hanke et al. (2016)* Median 67 58/271 CRY + IMB HRQoL, Mean (SD):
USA; RCT DLQI 1.8 (2.4) After 2 w:
*Baseline data: Berman et al. EQ-5D-3L*/EQ-VAS 0.93 (0.11)/86.0 (12.6) DLQI 1.52 (3.2)
(2014) *Value set used: US tariff After 8 w:
DLQI 0.6 (1.4)
EQ-5D-3L/EQ-VAS +0.03 (0.12)/3.5 (10.7)
AK characteristic
Quantity, mean: Quantity, mean:
5.74 After 3 w: 1.02
After 11 w: 0.76
Haruno de Vilhena et al. (2022) Mean (SD) 48/63 None: 15 HRQoL, Mean (SD):
Brazil; Case series 71 (10) CRY: 10 AKQoL None after 7 d: 11.3 (5.4)
None: 11.5 (6.5) CRY after 30 d: 5.9 (3.5)
CRY: 7.0 (3.5)
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Table I (Continued). Summary of interventional studies assessing the HRQolL in patients with actinic keratosis at baseline and follow-up

Female/

Study Age male

Hasan et al. (2021) Median (range) 2/11
UK 65

RCT (45-77)

ActaDV

Median (range) 4/10
66

(51-79)

Median (range) 3/10
66

(50-72)
@©
r ]
(&)
Ianhez et al. (2019) Mean (SD) 36/25
Brazil; RCT 64 (7)
Jubert-Esteve et al. (2015) Mean (SD) 2/17
Spain; Study with no control group 76 (8)
Neri et al. (2018) Mean (SD) 231/
Italy; Cohort 74 (9) 730
Mean (SD) 73/102
72 (11)

Intervention

5-FU

MQ

Sunscreen

Baseline

HRQoL, Mean (SD):

EQ-5D*/EQ-VAS 0.84 (0.15)/71.38 (14.34)

DLQI 2.62 (2.50)
AKI 86.20 (10.22)

*Value set used: not stated, reported range 0.2

tol

AK characteristic

Quantity: Median (range) 12 (10-25)
Median lesion area, cm? (range)

0.4 (0.1-5.5)

HRQoL, Mean (SD):

EQ-5D/EQ-VAS 0.73 (0.22)/69.92 (18.20)

DLQI 4.36 (4.81)
AKI 69.07 (21.11)

AK characteristic

Quantity: Median (range) 13 (10-29)
Median lesion area, cm? (range)

0.4 (0.1-3)

HRQoL, Mean (SD):

EQ-5D/EQ-VAS 0.89 (0.11)/75.00 (23.05)

DLQI 3.69 (3.92)
AKI 77.00 (21.65)

AK characteristic

Quantity: Median (range) 13 (5-21)
Median lesion area, cm?

(range) 0.38 (0.1-9)

Isotretinoin oral/ HRQoL, Median (IQR)

topical

IMB

IMB

IMQ/DHA

DLQI 1 (0;2)

AK characteristic

Quantity: Median (IQR) 23 (16;36)
HRQoL, Median (IQR)

Skindex-29 6.9 (3.4;13.8)

AK characteristic

Lesion area, cm? mean (SD) 97.0 (81,1)
HRQoL, Mean (SD):

AKQoL 17.0 (5.3)

HRQoL, Mean (SD):
DLQI 12.2 (2.8)

AK characteristic
Quantity, mean (SD):
IMB: 6.7 (5.1)
IMQ/DHA: 5.2 (3.4)
Severity: O I/I1

Follow-up

EQ-5D/EQ-VAS

After 4 w: 0.82 (0.21)/64.00 (15.47)
After 12 w: 0.86 (0.15)/63.10 (14.36)
After 5 m: 0.86 (0.15)/63.09 (20.82)
After 15 m: 0.79 (0.24)/64.64 (14.40)
DLQI

After 4 w: 2.90 (1.73)

After 12 w: 1.91 (3.45)

After 5 m: 1.82 (2.09)

After 15 m: 2.36 (2.50)

AKI

After 4 w: 83.47 (13.49)

After 12 w: 83.83 (16.54)

After 5 m: 87.33 (10.46)

After 15 m: 85.37 (12.96)

Quantity, mean:
After 4 w: 2
After 5 m: 3
After 15 m: 5

EQ-5D/EQ-VAS

After 4 w: 0.77 (0.18)/64.36 (17.25)
After 12 w: 0.73 (0.27)/64.46 (17.87)
After 5 m: 0.69 (0.24)/66.83 (14.90)
After 15 m: 0.63 (0.29)/60.55 (17.36)
DLQI

After 4 w: 5.09 (4.74)

After 12 w: 4.85 (3.93)

After 5 m: 4.33 (3.65)

After 15 m: 5.08 (4.54)

AKI

After 4 w: 71.81 (17.79)

After 12 w: 57.81 (25.91)

After 5 m: 67.97 (18.03)

After 15 m: 61.83 (28.22)

Quantity, Mean:
After 4 w: 9
After 5 m: 10
After 15 m: 9

EQ-5D/EQ-VAS

After 4 w; 0.85 (0.13)/73.46 (13.61)
After 12 w: 0.87 (0.13)/70.31 (16.22)
After 5 m: 0.83 (0.08)/74.55 (12.14)
After 15 m: 0.81 (0.14)/72.83 (16.17)
DLQI

After 4 w: 3.69 (4.53)

After 12 w: 3.15 (2.88)

After 5 m: 3.09 (3.18)

After 15 m: 4.83 (5.44)

AKI

After 4 w: 79.86 (21.83)

After 12 w: 76.36 (17.36)

After 5 m: 68.49 (18.86)

After 15 m: 74.47 (22.32)

Quantity, Mean:
After 4 w: 12
After 5 m: 13
After 15 m: 11

After 300 d: 0 (0;1)
Quantity: 11 (7;19)

After 3 m:
3.4 (1.77.8)

Mean lesion area: 42.2 cm?

After 1 w: worsened
After 1 m: improved

After 1 w: worsened
After 1 m: improved

After 1 m:

0.98 lesions per patient in the treated area

Clearance rate: O I 84%; O II: 85%
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Table I (Continued). Summary of interventional studies assessing the HRQolL in patients with actinic keratosis at baseline and follow-up

ActaDV
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(Continued)
Female/
Study Age male Intervention  Baseline Follow-up
Norrild et al. (2017) Mean (SD) 9/31 DHA HRQoL, Mean (SD):
Sweden; Cohort 71(8) AKQoL 7.2 (4.5) After 3 w:
EQ-5D-5L/EQ-VAS 0.92 (0.13)/83.0 (13.8) EQ-5D-5L/EQ-VAS 0.92 (0.15)/81.0 (14.5)
AK characteristic
Quantity, mean (SD): 20.0 (13.7) -
Lesion area, cm? mean (SD): 54.9 (72.2)
Mean (SD) 57/90  IMQ HRQoL, Mean (SD):
71 (8) AKQoL 5.6 (4.4) After 3 w:
EQ-5D-5L*/EQ-VAS 0.95 (0.08)/84.5 (11.7) EQ-5D-5L/EQ-VAS 0.95 (0.12)/85.1 (13.3)
*Value set used: England
AK characteristic
Quantity, mean (SD): 9.0 (7.9) -
Lesion area, cm? mean (SD): 24.8 (39.9)
Mean (SD) 130/ IMB HRQoL, Mean (SD):
69 (10) 129 AKQoL 5.4 (4.2) After 3 w:
EQ-5D-5L/EQ-VAS 0.93 (0.10)/82.8 (13.4) EQ-5D-5L/EQ-VAS 0.93 (0.06)/83.2 (13.8)
AK characteristic
Quantity, mean (SD): 8.1 (5.9) -
Lesion area, cm? mean (SD): 18.6 (14.8)
Pflugfelder et al. (2012) Median (range) 43/161  DHA for 3m HRQoL, patients (%)
Germany; RCT 69 DLQI After 32 w:
(49-87) None 52% None ~70%
Small 33% Small ~20%
Moderate 10% Moderate ~9%
Large 4% Large ~1%
Extremely large 1%
Median (range) 46/168  DHA for 6m HRQoL, patients (%)
69 DLQI After 32 w:
(45-90) None 52% None ~80%
Small 33% Small ~15%
Moderate 10% Moderate ~5%
Large 5%
Extremely large 0%
Platsidaki et al. (2020) Mean 74 150/290 IMB HRQoL, Mean:
Greece; Case series EQ-5D-5L*/EQ-VAS 0.82/81 After 8 w: -/83.3
*Value set used: not reported
AK characteristic
- Complete clearance: 337 (78.7%)
Reduced: 13 (3.0%)Stable: 78 (18.2%)
Increased: 0 (0.0%)
Raducu et al. (2020) Mean (SD) 8/13 Surgery HRQoL, Mean (SD):
Romania; Case series 68 (16) EQ-5D-5L*/EQ-VAS After 1 m:
Mobility: 1.10 (0.34) Mobility: 1.08 (0.27)
Selfcare: 2.10 (0.39) Selfcare: 1.39 (0.5)
Normal activities: 2.29 (0.46) Normal activities: 1.46 (0.52)
Pain or discomfort: 2.26 (0.47) Pain or discomfort: 1.41 (0.49
Despair: 4.23 (0.63) Despair: 2.10 (0.44)
EQ-VAS: 29.20 (6.64) EQ-VAS: 59.35 (7.02)
*Value set used: not reported After 1 y:
Mobility 1 (0.00)
Normal activities 1.39 (0.5)
Pain or discomfort 1 (0.00)
Despair 1 (0.00)
EQ-VAS: 94.46 (6.63)
AK characteristic
Diameter, cm Median (range) 1.8 (0.3-3.8) -
Waalboer-Spuij et al. (2015) Mean (SD) 46/68 IMQ HRQoL, Median (IQR)
Netherlands; Study with no control 67 (10) Skindex-17 After 4 w:
group Psychosocial 0 (0-8.3) Skindex-17
Symptom 30.0 (10.0-40.0) Psychosocial 0 (0-16.7)
SCI 89.7 (81.7;96.4) Symptom 30.0 (10.0-50.0)
SCI 90.1 (78.5;96.0)
After 8 w:
Skindex-17
Psychosocial 0 (0-4.2)
Symptom 20.0 (0-40.0)
SCI 93.6 (84.5;96.4)
AK characteristic
Patients with 1 AK: 29 Complete clearance: 54 (46%)
Patients with 2-4 AK: 15 Partial response: 41 (35%)
Patients with 5-9 AK:34 No response 4 (3%)
Patients with >10 AK: 36
Yi et al. (2023) Mean (SD) 21/34 PDT + surgery  HRQoL, Mean:
China; Cohort 60 (7) DLQI = 24 After 3m = 11
AK characteristic
Mean lesion area = 1.9 cm? Mean lesion area = 0.2 cm?
Mean (SD) 27/32 Surgery HRQoL, Mean:
62 (6) DLQI ~ 24 After 3m = 15

AK characteristic
Mean lesion area = 2.1 cm?

Mean lesion area = 0.4 cm?

5-FU: 5-Fluoruracil; AK: actinic keratosis; AKI: Actinic Keratosis Index; AKQoL: Actinic Keratosis Quality of Life; CRY: cryosurgery; d: days; DHA: diclofenac in hyaluronic acid; DLQI:
Dermatology Life Quality Index; EQ-5D-5L: EuroQoL 5-dimensions 5-levels; EQ-VAS: EuroQol Visual Analogue Scale; IAA: indole-3 acetic acid; IMB: ingenol mebutate; IMQ: imiquimod;
m: month; MAL: methyl amino levulinate; O: Olsen clinical classification grades of AK lesions (thickness and degree of hyperkeratosis (grades 1-3)); PDT: photodynamic therapy; RCT:
randomized controlled trial; SA: salicylic acid; SCI: Skin Cancer Index; w: week; y: year.

Acta Derm Venereol 2026
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Table II. Summary of non-interventional studies assessing the HRQoL in patients with actinic keratosis

Study

Age

Female/
male

AK characteristic

HRQoL

Alarcon et al. (2017)
Spain; Case series
Longo-Imedio et al. (2016)
Spain; Case series

Longo et al. (2018)

Spain; Case series

Meier et al. (2018)
Switzerland; Case series

Miller et al. (2016)
Australia, Denmark; Case series

Oshyvalova et al. (2017)
Ukraine; Cross-sectional

Philipp-Dormston et al. (2017)
Germany; Cross-sectional

Sanclemente et al. (2016)
Colombia; Cross-sectional
Seidler et al. (2012)
USA; Cross-sectional

Shergill et al. (2013)
United Kingdom; Cross-sectional

Steinbauer et al. (2010)
Germany; Case series

Tejada et al. (2010)

Brazil; Cross-sectional

Tennvall et al. (2015)
Denmark; Cross-sectional

Thomas et al. (2024)
USA; Cross-sectional

Vis et al. (2018)
Netherlands; Case series

Median (IQR) 71.0
(64.0;80.5)

Mean (SD)

79.93 (10,11)
Mean (SD)

73,6 (10,55)

Mean (SD)
69.4 (10.4)

Mean (range)
69 (48-95)

Mean (range)

68 (41-86)

Mean (SD)
Female 70.0 (6.9)
Male 73.6 (6.4)
Median (IQR)

74 (66;79)

Mean (SD) 71 (11.0)

Median (IQR) 74
(68;81)

26/74

180/
307

420/
820

70/78

10/19

53/52

38/29

160/308

102/203

160/152

152/138

144/132

63/90

Location: Face, neck, arms, trunk

Location, n (patient): Face 864; Scalp 554; Hand 95;
Chest 55; Arm 44; Leg 23; Shoulder 13

Quantity, n (patient): 1-6 AK: 650; 6-12 AK: 445; >13
AK: 144

Severity, n (patient): Macule: 382; Hyperkeratotic: 796;
Hypertrophic: 61

Location, n (patient): Face/neck/hand/chest 71; Other
2; Both 35

Location, n (AK): Head 780; Trunk 40; Extremities 93
Quantity, n(patient): 1-3 AK: 329; 4-6 AK: 232; >6
AK: 271

Location, n (AK): Face 193; Scalp 142; Arm 76; Hand
73; Leg 54; Back 49; Shoulder 47; Trunk 34; Foot 15

Severity, n (patient): 27 had multiple, O II-III AKs with
moderate to severe field cancerization

Location, n (patient): Face 182; Other 75
Severity, n (patient): 27 had multiple, O II-III AKs with
moderate to severe field cancerization

Location, n (patient): Face 170; Other 74
Severity, n (patient): 26 had multiple, O II-III AKs with
moderate to severe field cancerization

Severity: Multifocal AK

Location, n (AK): Face: 96; Scalp: 29; Other: 20;
Unknown: 8

Severity: Mild: 1-3 AK in 52 patients; Moderate: 4-9 AK
in 61 patients; Severe: > 10 AK in 40 patients

AKQoL Mean (SD) 6.7 (5.1)
DLQI Mean (SD) 5.6 (4.6)

AKQoL Mean (SD) 6.05 (4.64)

AKQoL Mean (SD) 6.23 (4.63)

AK had a greater effect in females

AK severity assessed by number of lesions did
not influence QoL

AKQoL Mean (SD)7.0 (4.8)
DLQI Mean (SD) 3.3 (4.1)

AKQoL Mean (SD) 6.48 (5.28)

AKQoL Mean (SD) 9.51 (4.96)

AKQoL Mean (SD) 10.6 (0.3)
DLQI Mean (SD) 8.4 (0.2)

EQ-5D-5L*/EQ-VAS Median (IQR)

Overall AK: 1.00 (0.83;1.00)/80 (70;90)

Male: 1.00 (0.83;1.00)/80 (70;90)

Female: 0.92 (0.83;1.00)/80 (70;92)

Overall AK & SCC: 0.91 (0.84;1.00)/75 (50;90)
Male AK & SCC: 0.91 (0.74;1.00)/75 (50;90)
Female AK & SCC: 0.74 (0.55;0.92)/70 (60;85)
*Values set used: German time trade-off

Skindex-29 Median (SD) 24.6 (23.5)

Skindex-29 Median (IQR)
Symptom: 0.82 (0.57;1.00)
Emotion: 0.75 (0.68;0.95)
Function: 1.00 (0.88;1.00)
Skindex-16 Median

With scarring: 28.21

Without scarring: 16.67

DLQI Impairment, n (%):

None 2 (13%)

Slight 5 (26%)

Moderate 3 (43%)

Large 3 (33%

Extremely large 0 (0%)

DLQI Median (IQR)

Overall: 4 (2;7)

Male: 4 (2;8)

Female: 4 (2;7)

AKQoL Mean (SD)

Overall: 6.7 (4.8)

Severe AK: 10.07 (5,6)

Mild AK: 6.3 (4.5)

Female: 7.9 (5.3)

Male: 5.3 (3.7)

< 60y of age: 8.1 (5.5)

> 60 y of age: 5.0 (7.3)

DLQI Mean (SD)

Overall: 2 (2.7)

Severe AK: 4.6 (4.1)

Mild AK: 1.7 (2.4)

History of SCC: 3.4 (4.4)

No history of SCC: 1.7 (2.0)
EQ-5D-5L*/EQ-VAS Mean (SD)
Overall: 0.88 (0.1)/79.3 (18.9)
Severe AK: 0.84 (0.14)/70.2 (22.3)
Mild AK: 0.89 (0.2)/80.3 (18.3)
With comorbidities: 0.86 (0.2)/74.9 (20.1)
Without comorbidities: 0.93 (0.1)/88.1 (13.4)
History of SCC: 0.85 (0.15)/70,8 (21.4)
No history of SCC: 0.89 (0.14)/81.3 (17.9)
*Value set used: Danish

SCI Mean (SD)

Emotional: 82.2 (17.0)

Social: 91.3 (11.5)
Appearance: 84.8 (20.7)

SF-20 Mean (SD)

Physical: 82.5 (27.8)

Role: 91.9 (25.5)

Social: 94.7 (17.8)

Mental health: 83.3 (14.5)
Current health: 78.1 (20.4)
Pain: 74.1 (23.6)

AKQoL Mean (SD)

Mild AK: 2.81 (2.67)

Moderate AK: 3.31 (2.63)
Severe AK: 5.28 (3.35)

AK: actinic keratosis; AKQoL: Actinic Keratosis Quality of Life; DLQI: Dermatology Life Quality Index; EQ-5D-5L EuroQoL 5-dimensions 5-levels; EQ-VAS EuroQol Visual Analogue
Scale; O: Olsen clinical classification grades of AK lesions (thickness and degree of hyperkeratosis [grades 1-3]); SCI: Skin Cancer Index; SF: 20 item Short Form.
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Table III. Studies with reported overall mean score of the HRQoL measurement in patients with actinic keratosis

PROM Population, n Lowest to highest overall HRQoL mean scores Studies, n
Disease-specific questionnaires

AKQoL 4,746 (51%) 4.22-17 13
SCI 1,050 (11%) 79.46-81.28 2
AKI 40 (0,4%) 69.07-86.2 1
Dermatology-specific questionnaires

DLQI 1,727 (19%) 1.55-24 16
Skindex-29 1,647 (18%) 10.5-13.43 6
Skindex-16/17 1,274 (14%) 24.25-24.3 4
Generic questionnaires

EQ-5D-5L 2,020 (22%) 0.73-0.95 7
EQ-VAS 2,020 (22%) 69.92-86 7

AKI: Actinic Keratosis Index; AKQoL: Actinic Keratosis Quality of Life; DLQI: Dermatology Life Quality Index; EQ-5D-5L: EuroQoL 5-dimensions 5-levels; EQ-VAS:
EuroQol Visual Analogue Scale; PROM: patient reported outcome measure; SCI: Skin Cancer Index.

a) AKQolL

Neri et al (2018)

Haruno de Vilhena et al...

Oshyvalova et al (2017)
Miller et al (2016)

Norrild et al (2017)
Meier et al (2018)
Tennvall et al (2015)
Alarcon et al (2017)
Miller et al (2016)

Longo et al (2018)
Longo-Imedio et al (2016)
Norrild et al (2017)
Fonda-Pascual et al (2018)
Norrild et al (2017)
Ahmady et al (2020)

c

Yi et al (2023)

Yi et al (2023)

Neri et al (2018)
Dirschka et al (2014)
Oshyvalova et al (2017)
Alarcon et al (2017)
Hasan et al (2021)
Grandi et al (2016)
Hasan et al (2021)
Meier et al (2018)
Hasan et al (2021)
Tennvall et al (2015)
Hanke et al (2016)
Gholam et al (2013)
Anthony et al (2019)

o

Fig. 2. Studies that reported HRQoL mean scores in their overall population by disease-specific questionnaires. (A) AKQoL, (B) AKI and SCI;
dermatology-specific questionnaires:(C) DLQI, (D) Skindex-16/29; generic questionnaire: (E) EQ-5D-5L and EQ-VAS. Multiple bars for the same study
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(score 11-20) (score >21)

b) Skindex-16 and 29
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=
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Fig. 3. Categorization of the overall mean scores for HRQoL in patients with actinic keratosis. By (A) DLQI total score interpretation: 0-1, no
effect at all on patient’s life; 2 -5, small effect on patient’s life; 6-10, moderate effect on patient’s life; 11-20, very large effect on patient’s life; 21-30,
extremely large effect on patient’s life; (B) Skindex-16 and 29 tool total score interpretation: <5, very little effect; 6-17, mild effect; 18-36, moderate

effect; =37, severe effect.

Psychosocial (23). Skindex-16 has a score scale ranging
from 0 to 100; the higher the score the greater the impact
on HRQoL. In Skindex-17 and -29 each item is rated
according to a 3- and 5-point Likert scale, respectively;
a higher point indicates a greater impact on HRQoL. The
Skindex scores can be interpreted as the following effect
on HRQoL.: very little (score 5), mild (scores 6—17), mo-
derate (scores 18—36), and severe (scores >37) (24, 25).

Among studies reporting the overall mean scores of
Skindex-16 and Skindex-29, the lowest mean score on
Skindex-16 was 24.25 and the highest score was 24.3
and for Skindex-29 the lowest mean score was 10.5 and
the highest score was 13.43 (Fig. 2D, Table III). The
Skindex-16 and 29 tools found mild to moderate HRQoL
impairment, (Fig. 3B). Skindex-16 captured impairment
in HRQoL when comparing patients with and without
scarring (26). In Skindex-17, the HRQoL impairment
was dominantly captured by the “symptom” domain
and there was no correlation between age, sex, or level
of education (27).

Generic questionnaires

The EuroQoL 5-dimensions 5-levels (EQ-5D-5L) and
EuroQol Visual Analogue Scale (EQ-VAS) are generic
standardized questionnaires that measure HRQoL (28).
The tools have been included in 7 studies (19%, 7 out of
37 included studies) to assess the HRQoL in patients with
AK. The EQ-5D-5L covers the following 5 dimensions:
(i) Mobility, (ii) Self-care, (ii7) Usual activities, (iv) Pain/
discomfort, and (v) Anxiety/depression. Responses are
converted into a single index value using country-specific
value sets derived from general population preferences.
The index ranges from 1 (full health) to 0 (death) and to
negative values for health states considered worse than
death. The index score is commonly used to calculate the
quality-adjusted life years to give a health-economical
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evaluation of a healthcare intervention. The EQ-VAS
lets the patient rate their current health state from 0-100,
where 100 is the best imaginable health state and 0 is
the worst.

Among studies that reported the overall mean scores
the lowest EQ-5D-5L mean score was 0.73, the highest
score was 0.95, the lowest mean score of EQ-VAS was
69.92 and the highest score was 86 (Fig. 2E, Table III).
The EQ-5D-5L and EQ-VAS tools found a significant
increase in HRQoL impairment in patients with AK
that had comorbidities, current, or a history of SCC
(12,29). However, there were no significant differences
found between female and male sexes (12, 14, 29), other
than for females with AK and SCC (29). The EQ-VAS
recognized a change in HRQoL impairment in patients
who had multiple and severe AK lesions (12, 14). Not
all studies reported which EQ-5D value sets they used
and, among those that did, the value sets differed across
studies (Tables I and II).

The 20-Item Short Form Survey (SF-20) is likewise a
generic questionnaire originally developed for the study
of patients with chronic conditions (30). It consists of 6
domains: (7) Physical functioning, (i7) Role functioning,
(i) Social functioning, (iv) Mental health, (v) Current
health perceptions, and (vi) Pain. The overall score is
transformed to a 0 to 100 scale.

One study used SF-20 to measure HRQoL in patients
with AK and field cancerization. The questionnaire found
that with more severe field cancerization there was a
decrease in physical, role, and social functioning and
current health (31).

Impact of treatments on HRQoL

Of the 37 studies, 22 (59%) were interventional. Treat-
ments included topical therapies (16 out of 22 studies,
73%: 5-Fluoruracil + salicylic acid; diclofenac + hyalu-
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ronic acid; ingenol mebutate; imiquimod; tretinoin;
sunscreen), light therapy (8 out of 22 studies, 36%:
photodynamic therapy + methyl amino levulinate or
indole-3 acetic acid), surgical (4 out of 22 studies, 18%:
excision; cryosurgery + ingenol mebutate, surgery + pho-
todynamic therapy), and systemic therapy (1 out of 22
studies, 0.05%: isotretinoin) (Table 1I). The HRQoL
was initially more impaired immediately post-treatment,
regardless of treatment type or PROM used, but impro-
ved after weeks of follow-up, often exceeding baseline
levels (13, 27, 32-35) (Fig. S1). AK lesion counts also
decreased (Table II).

Risk of bias

The number of quality studies were classified according
to risk of bias assessment and showed 1/3 cohort studies
were high quality (NOS), 4/8 cross-sectional studies
were high quality (adapted NOS), 1/15 case series
were high quality and 7/15 moderate quality (JBI), and
interventional studies without control scored > 66%
(NIH tool). Among RCTs, 3/7 had low risk, 3/7 some
risk, and 1/7 high risk (RoB 2). Overall, 64% of studies
were moderate to high quality. Full details are given in
Tables SIII-SVII.

DISCUSSION

This systematic review provides a comprehensive over-
view of 37 studies that reported HRQoL measures in
patients with AK. More than half of the studies were
interventional and provided the HRQoL measures before
and after intervention. The PROMs used in the studies to
assess HRQoL in patients with AK were disease-specific
(3 tools), dermatology-specific (3 tools), and generic
questionnaires (2 tools).

Among the disease-specific questionnaires, only the
AKQoL was a validated AK-specific HRQoL tool, as the
SCI was developed and validated for measuring HRQoL
in patients with skin cancer and not AK, and the AKI
was an exploratory non-validated questionnaire based
on the SCI. The AKQoL was also the most frequently
used disease-specific questionnaire. It was able to dif-
ferentiate between age, sex, severity of AK, and those
who had comorbidities or a history of skin cancer. The
dermatology-specific and generic questionnaires suppor-
ted the findings, but they could not necessarily distinguish
between all the mentioned subpopulations. However, it
should be highlighted that only a few studies investigated
whether an HRQoL tool could identify subpopulations.

Compared with our results, a literature review by Cher-
nyshov et al. on the HRQoL in patients with melanoma
and NMSC found that most studies used the disease-
specific questionnaires, while the most frequently used
dermatology-specific and generic questionnaires were
the DLQI and SF-36, respectively (6). However, unlike
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our findings, they found only 1 study that used multiple
questionnaires simultaneously. This discrepancy may be
explained by the fact that melanoma and NMSC have
a larger number of validated disease-specific HRQoL
tools available, whereas only 1 such instrument exists
for AK. Consequently, AK studies are more likely to
include multiple questionnaires simultaneously in order
to capture different HRQoL domains. Despite this limi-
tation, the AKQoL was used in nearly as many studies
as the DLQI in our review. Overall, the pattern across
studies suggests that disease-specific HRQoL instruments
are generally preferred when available. The EADV
Task Forces on QoL and Patient-Oriented Outcomes,
Melanoma and NMSC recommend using validated
disease-specific questionnaires to unveil any fear rela-
ted to having skin cancer combined with dermatology-
specific questionnaires to cover any factors related to
the symptoms of other major skin issues (6). This is also
supported by correlation analysis, which suggests that the
disease-specific AKQoL, dermatology-specific DLQI,
and generic questionnaire EQ-5D-5L/EQ-VAS can be
complementary as they focus on different aspects (12).
Each category of instrument serves a distinct purpose:
disease-specific tools tend to be the most sensitive to
clinical change, dermatology-specific tools such as the
DLQI allow comparisons across skin conditions but may
not fully reflect AK-specific burden, as AK patients were
not included in its original development, and generic
instruments like the EQ-5D facilitate health-economic
evaluations and cross-disease comparisons. While EQ-
5D has been shown to detect differences between patient
subgroups, it is prone to ceiling effects in populations
with mild disease. Ultimately, the choice of instrument
should be guided by the research question and target
population (36).

The measurement of HRQoL in daily clinical prac-
tice can be valuable for identifying specific patient
subpopulations, assessing the outcome of interventions,
monitoring patient care, enhancing clinician—patient
communication, and raising awareness of the skin disease
burden (5). As with any other chronic condition, the pa-
tients with AK HRQoL differ with time and in response
to treatment. Overall, we found that in interventional
studies all PROMs captured changes in HRQoL due to
local skin reactions as well as improvements in disease
after treatment, demonstrating their responsiveness to
both adverse events and treatment effectiveness. In a
recent systematic review, Grada et al. found that simpler
and shorter topical therapies were associated with an
overall improvement in HRQoL (37).

This systematic review has some limitations. Most
studies were interventional and very few compared
HRQoL in patients with and without AK. This hindered
the conduction of a meta-analysis and whether an HRQoL
measurement is different in a matched control group. Few
studies explored potential factors that could influence the
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HRQoL in patients with AK, such as age, sex, disease
duration, socioeconomic status, and comorbidities. The
strength of our study was the extensive data extraction
and inclusion of all questionnaires used to measure
HRQoL to give a comprehensive overview of HRQoL
impairment in patients with AK. Furthermore, our review
covered all geographical continents where AK is most
prevalent: Europe, Australia, North and South America,
and Asia. Future data should focus on relative HRQoL
(AK vs other skin diseases), and on validating appropriate
cut-off values for the HRQoL impairment severity.

Conclusion

The DLQI and AKQoL were widely used to measure
HRQoL in AK patients. The validated disease-specific
questionnaire for AK is the AKQoL, which was repor-
ted to identify subpopulations with reduced HRQoL.:
females, younger patients, comorbid patients, and those
who have developed skin cancer. Generally, all HRQoL
tools were able to measure changes in HRQoL during
treatment. The wide range of mean DLQI and AKQoL
scores across studies suggests substantial heterogeneity
in AK severity among study populations.
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