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INTRODUCTION
Scar quality is a construct referring to the visual, tac-

tile, and sensory characteristics of the scar.1,2 Scar char-
acteristics measurements are necessary to evaluate the 
effectiveness of scar treatments and to monitor scar pro-
gression. The Patient and Observer Scar Assessment Scale 
(POSAS) is an instrument that measures scar quality using 

2 individual perspectives: 1 designed for the patient and 1 
for the health professional. The first version of the POSAS 
was introduced in 2004 and slightly adapted a year later, 
resulting in the POSAS 2.0. The latter POSAS version has 
been widely used over the past decades1,3–5 and has been 
translated into more than 13 languages (www.posas.org). 
However, the POSAS 2.0 could be further improved given 
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Background: This Delphi study aimed to develop the Observer Scale of the Patient 
and Observer Scar Assessment Scale (POSAS) 3.0 for measurements of scar quality 
in patients with all types of scars. The POSAS 3.0 Patient Scale has been developed 
using an extensive qualitative study, which has been published separately.
Methods: An online, 3-round Delphi study was performed with 124 interna-
tional scar experts from 23 countries spanning 7 continents. Panelists rated their  
(dis)agreement with proposals regarding the wording and relevance of scar char-
acteristics on a 5-point scale (“strongly disagree” to “strongly agree”), and provided 
arguments for their decisions. Consensus was reached if ≥67% of the panelists 
agreed or strongly agreed to a proposal.
Results: Consensus was reached on the inclusion of 9 items. Two versions of the 
Observer Scale of the POSAS 3.0 have been developed, 1 generic version includ-
ing 7 items, and 1 linear scar version, containing the same 7 items and 2 additional 
scar-specific items.
Conclusions: This is the first study using the Delphi process to develop an instru-
ment for the assessment of scars. Panelists from all over the world reached a con-
sensus on the content of 2 versions of the Observer Scale, the generic version 
and the linear scar version. By involving the potential end-user community of the 
new POSAS version in its development, we expect the developed instrument to 
have high content validity. For a comprehensive scar assessment, the Observer 
Scale should be used in combination with the Patient Scales of the POSAS 3.0. 
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the fact that the Patient Scale was developed by profession-
als without input from patients living with scars. In addi-
tion, the Observer Scale was developed in the Netherlands 
and could be criticized for not reflecting a more global 
perspective. Therefore, we initiated the development of 
a third POSAS version, POSAS 3.0, in which we aimed to 
improve the content validity and generalizability by includ-
ing many international experts encompassing patients 
and professionals in the field.6

A comprehensive scar assessment should include the 
evaluation of the observer’s opinion and the patient’s 
opinion. We promote using the Patient Scale complemen-
tary to the Observer Scale in clinical practice. The devel-
opment of the Patient Scale using a qualitative study has 
been published separately.2,7 This study aimed to develop 
the Observer Scale of the POSAS 3.0, suitable for mea-
suring scar quality in patients with various types of scars, 
including those resulting from burns, trauma, surgery, 
infection (eg, necrotizing fasciitis), and acne, along the 
entire pathway to full maturation. As sensory character-
istics can only be accurately reported by the patient, the 
Observer Scale contains items concerning visual and tac-
tile characteristics of the scar. An international Delphi 
study was performed to obtain the opinion of many scar 
experts on the relevance, comprehensiveness, and com-
prehensibility of the content of the Observer Scale in a sys-
tematic manner. The Delphi method is a research method 
to obtain opinions, structure discussion, and establish a 
consensus from the spectrum of opinions of a group of 
experts, by using a series of surveys.8–11

METHODS

Preparation of the Delphi Study
A systematic review was undertaken previously on the 

content of outcome measurement instruments that mea-
sure scar quality.1 Outcomes from that review (scar quality 
characteristics) were used to formulate proposals included 
in the Delphi questionnaires. We aimed to develop a 
concise scale, which only contained items that could be 
assessed by looking at and touching the scar, without the 
need for measurement devices.

Steering Committee
The steering committee consisted of international 

experts with experience in instrument development and 
Delphi studies, clinicians working with scars, and quali-
tative researchers (ie, all co-authors of this publication). 
The steering committee was responsible for panelist 
selection, the content of questionnaires and feedback 
rounds, the analysis of responses, and reporting of the 
study. Members of the steering committee did not partici-
pate as panelists.

Panelists
Scar experts were defined as professionals working 

with scars in the field of burn care, plastic surgery, gen-
eral surgery, and dermatology, or researchers report-
ing on scar evaluation. Panelists were recruited using a 
multifaceted approach. First, researchers who authored 

3 or more publications on scar quality assessment were 
identified and enlisted.1 Second, we recruited experts 
at sequential burn, scar, and plastic surgery conferences 
over a year (2018–2019). Third, members of the steering 
committee suggested experts from their own professional 
network. Fourth, panelists identified through 1 of the 3 
previously mentioned recruitment methods were asked 
to suggest additional experts from their professional net-
work. Panelists who agreed to participate were requested 
to participate in all rounds of the Delphi study. Panelists 
who missed 1 round were not invited to the next one. 
Panelists remained anonymous to all people involved in 
the study, except the lead author (M.E.C.) for administra-
tive purposes. The responses and data were handled con-
fidentially and securely. All participants who completed all 
3 Delphi questionnaires were offered the opportunity to 
be acknowledged in this publication.

Design of the Study
This international Delphi study consisted of 3 rounds 

of online surveys sent between July 2019 and March 2021. 
Panelists were asked to rate their agreement with pro-
posals and encouraged to provide arguments for their 
responses. Panelists rated their (dis)agreement with pro-
posals on a 5-point rating scale, ranging from strongly 
agree to strongly disagree. In rounds 2 and 3, panelists 
received the results of the previous round in a feedback 
report, including all given arguments. This enabled pan-
elists to revise their answers based on the arguments of 
other panelists. Based on previous experiences, the 
threshold of consensus was reached when ≥67% of the 
panelists agreed with a proposal.12 If no consensus was 
reached upon a proposal, panelists were asked to consider 
the same proposal, or a slightly adapted proposal, again in 

Takeaways
Question: Which scar quality characteristics do scar 
experts value most in various types of scars?

Findings: The international Delphi process involved 3 
rounds of online surveys with scar experts, resulting in 
two versions of the Patient and Observer Scar Assessment 
Scale 3.0 Observer Scale—a generic version for all scars 
and a linear scar version specifically for linear scars. The 
study’s key findings include the consensus on 13 relevant 
scar characteristics for inclusion, a 5-point verbal scale for 
rating, and the exclusion of certain items such as keloid 
size due to measurement challenges.

Meaning: Panelists from all over the world reached a con-
sensus on the content of 2 versions of the Observer Scale: 
the generic version and the linear scar version.

Disclosure statements are at the end of this article, 
following the correspondence information.

Related Digital Media are available in the full-text 
version of the article on www.PRSGlobalOpen.com.
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the next round, accompanied by other panelists’ ratings 
and arguments. When no consensus could be reached 
upon a proposal after 3 rounds, the steering committee 
made the final decision. Survalyzer software (Survalyzer 
AG, Utrecht, the Netherlands) was used for survey draft-
ing and distribution.

Content of Rounds
This Delphi study consisted of 3 rounds (Fig. 1; 

Table 1). Panelists received an invitation e-mail with a link 
to the questionnaire. The first questionnaire covered the 
relevance and preferred wording to describe scar charac-
teristics. In addition, we enquired about the panelists’ pro-
fessional backgrounds. Based on the results of a systematic 
review of the literature,1 we proposed alternative terms 
(with a range of 2–7 different options) for each scar char-
acteristic and asked panelists which one they found most 
appropriate. For an example, see Figure 2. After panelists 
selected the preferred term, they were asked whether it 
should be included in a scale that measures scar quality 
from a professional perspective. Next, we enquired 

whether important scar characteristics were missing. In 
the second round, proposals regarding the wording, 
descriptive categories, answering options, and instruction 
of potential items were provided based on the arguments 
given in the previous round. Panelists were also asked to 
rate the relevance of each identified characteristic for dif-
ferent types of scars (scars caused by burns, infection, 
acne, trauma, surgery, and keloids). In the third round, 
new proposals were made based on the results of the previ-
ous round. In addition, a preliminary version of the 
Observer Scale was included.

RESULTS

Panel Members
We invited 268 experts to participate, of whom 124 

(46%) agreed to participate in the first round. Of the 124 
panelists who participated in the first round, 68 (55%) 
also agreed to participate in the second round, and 55 
(44%) in the third round. Panelists’ details regarding Fig. 1. Flowchart of Delphi procedure.

Table 1. Demographics of Panelists
Value, N %

Panelists round
 � 1 124 100
 � 2  68 55
 � 3  55 44
Country
 � Australia 29 23
 � The Netherlands 20 16
 � The United Kingdom 19 15
 � The United States 10 8
 � Canada 7 6
 � Italy 7 6
 � Other* 32 26
Focus area
 � Burn care 65 52
 � Plastic surgery 57 46
 � Rehabilitation 27 22
 � General surgery 13 11
 � Wound repair/regeneration 12 10
 � Dermatology 3 2
 � Other 6 5
Expertise in scar types
 � Burn 102 82
 � Traumatic 67 54
 � Surgical 67 54
 � Keloids 44 36
 � Necrotizing fasciitis 38 31
 � Acne 2 2
 � Other 7 6
Scar scales, frequency of use
 � Always, standard of care 31 25
 � Regularly 43 35
 � Sometimes 30 24
 � A few times 12 10
 � Never before 4 3
 � Other 4 3
*The category “other” consists of 16 countries in Europe (7), Asia (6), Africa 
(1), South America (1), and Oceania (1).
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demographics, background, and experience are pre-
sented in Table 1.

Relevance of the Scar Characteristics
In round 1, panelists considered 13 of 14 proposed scar 

characteristics relevant enough to be included in a scale to 
measure scar quality from a clinician’s perspective (Table 2; 
Fig. 3). Table 2 shows the percentages of agreement for 
each scar characteristic, as well as the preferred terms. The 
item shine was excluded because panelists did not consider 
it relevant enough for the construct scar quality (29% 
agreed on inclusion). The item marks resulting from skin clo-
sure also failed to meet the threshold for consensus (56% 
agreed on inclusion) and was reassessed for relevance in 
round 2. Panelists pointed out that some of the 13 relevant 
characteristics contained overlap in their meaning. 
Panelists also pointed out that some characteristics were 
part of the same concept but referred to different extremes 
within a spectrum. For example, elevation and depression 
are both terms that describe the level of scar in comparison 
to unaffected skin but imply 2 opposite directions. In the 
first round, these characteristics were discussed separately 
to enable panelists to judge their relevance individually. In 
the following round, we proposed to merge such charac-
teristics within 1 item by adding descriptive categories. For 
example, the item surface level includes the following 
descriptive categories: elevated and depressed.

In round 2, panelists reached a consensus on the word-
ing, descriptive categories, answering options, and instruc-
tion of 7 of 11 items (Table 2; Fig. 3). For the 4 remaining 
characteristics, no consensus could be reached yet (ie, the 
difference in texture, pliability/firmness, tension and/
or movement restriction, and fragility). In this round, 
panelists also rated the relevance of proposed items for 
different types of scars. (See table, Supplemental Digital 
Content 1, which displays the panelists’ rating of the rel-
evance of proposed scar characteristics for different types 
of scars, http://links.lww.com/PRSGO/D759.) These 
data showed that most characteristics were relevant for all 
scar types, whereas some characteristics were only appli-
cable to specific scar types (eg, surgical marks for linear 
scars). Consequently, the steering committee decided to 
develop different versions of the Observer Scale of the 

POSAS 3.0 for different scar types. At this time, the aim 
was to develop 3 versions of the POSAS 3.0: a version for 
scars caused by burns, infection, and accidents; a version 
specific for linear scars; and a keloid-specific version.

In the third Delphi round, panelists agreed to exclude 
the item fragility because it is a characteristic that can 
only accurately be reported by the patient and is hard to 
identify or quantify by a professional. In addition, small 
modifications were proposed to improve the items that 
were already approved in the previous round. For the 
majority of the discussed items, we received a high con-
sensus rate (>80%). On 1 remaining item, that is, marks 
resulting from surgical wound closure, we did not reach 
a consensus for exclusion (66% agreed on exclusion). 
The steering committee decided to include the item 
marks resulting from surgical wound closure because these 
marks are often a concern for patients and an indication 
for surgical revision.

On another item, keloid size in comparison to the size of 
the original lesion, a consensus was reached on the word-
ing and instruction (73% and 71% agreed on inclusion, 
respectively). However, in the open-text options, many 
panelists expressed their doubts about whether this item 
can accurately measure keloid size. As a result, the deci-
sion regarding the inclusion of these 2 items was deter-
mined by the steering committee. It decided to exclude 
the item keloid size. The main reason for exclusion was the 
imprecision in assessing the original lesion and the cur-
rent keloid size. Observers would be guessing the size of 
the original lesion to be able to answer the item, which 
greatly decreases its accuracy and practical utility. Keloid 
size can be more accurately measured using measurement 
devices, the use of which was contrary to the aim of this 
study (see Methods section). As a consequence of exclud-
ing the item keloid size, it was decided to refrain from devel-
oping a keloid-specific POSAS version. Therefore, there 
were 2 final versions of the POSAS 3.0 Observer Scale, the 
generic version (Supplemental Digital Content 2) and the 
linear scar version (Supplemental Digital Content 3). (See 
figure, Supplemental Digital Content 2, which displays the 
generic version of the POSAS 3.0 Observer Scale, appli-
cable to all types of scars, except linear scars, http://links.
lww.com/PRSGO/D760.) (See figure, Supplemental 
Digital Content 3, which displays the linear scar version of 
the POSAS 3.0 Observer Scale, applicable to linear scars, 
http://links.lww.com/PRSGO/D761.)

Wording of the Included Items of the POSAS 3.0 Observer 
Scale

In Supplemental Digital Content 4, the details regard-
ing the wording of each included item in a consecutive 
order are discussed. (See table, Supplemental Digital con-
tent 4, which displays details of the discussions regarding 
the wording of each included item of the Observer Scale 
of the POSAS 3.0, http://links.lww.com/PRSGO/D762.)

Answering Options
In the first round, many panelists mentioned in the 

open-text comments that items should be rated by com-
paring the scarred skin to healthy, surrounding skin. In 

Fig. 2. Example of a question included in the first Delphi question-
naire in which panelists were asked to choose the term which best 
fit the specific scar characteristic described.

http://links.lww.com/PRSGO/D759
http://links.lww.com/PRSGO/D760
http://links.lww.com/PRSGO/D760
http://links.lww.com/PRSGO/D761
http://links.lww.com/PRSGO/D762
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the second round, it was proposed that the answering 
options reflect the degree to which the scarred skin is 
different from the unaffected skin. A 7-point verbal scale 
was suggested, ranging from similar (minimum score) to 
extremely different (maximum score). Panelists did not 
agree with this proposal. The main reason for the pan-
elists’ rejection of the proposal was the inadequate dis-
tinction between the scaling statements “a bit different” 
and “slightly different,” as well as between, “significantly 
different” and “very different.” Most panelists preferred 
to use a 5-point scale instead of a 7-point scale. Others 
suggested that a 4-point scale would suffice or mentioned 
that they preferred to use the familiar 10-point scale that 

is intrinsic to the POSAS 2.0 scale. In the third round, we 
proposed 3 different options: (1) a verbal 5-point scale 
with all points labeled, (2) a 7-point scale with only the 
endpoints labeled, or (3) the 10-point scale as included 
in the POSAS 2.0. After this round, 77% of the panel-
ists agreed on the use of a 5-point verbal scale to rate 
all included items (ie, “not,” “minimally,” “moderately,” 
“severely,” and “extremely different” in comparison to 
unaffected skin.

Final Versions of the Observer Scale of the POSAS 3.0
Two versions of the POSAS 3.0 Observer Scale were 

developed. The generic version is applicable to all scars, 

Table 2. The Percentages of Consensus Among Panelists Regarding the Proposed Scar Characteristics Throughout Subse-
quent Delphi Rounds

Characteristic Round 1 Round 2 Round 3
Final Deci-

sion

1. The color of the scar associated 
with the amount of skin perfusion

99% Agreed on inclusion
Preferred term: vascularization 

(43%)

Item: 92% agreement
Cat: 81 % agreement
Instr: 80% agreement

Item: 97% agreement
Cat: 95 % agreement
Instr: 93% agreement

N/A

2. The color of the scar associated 
with factors other than the amount 
of skin perfusion (eg, melanin 
content)

89% Agreed on inclusion
Preferred item: pigmentation 

(87%)

Item: 95% agreement
Cat: 94% agreement
Instr: 94% agreement

Item: 95% agreement
Cat: 99% agreement
Instr: 97% agreement

N/A

3.The increased level of the scar com-
pared with the surrounding skin

99% Agreed on inclusion
Preferred term: thickness 28%

Combined:
Item: 93% agreement
Cat: 85% agreement
Instr: 76% agreement

Item: 98% agreement
Cat: 96% agreement
Instr: 88% agreement

N/A

4. The decreased level of the scar 
compared with surrounding skin

81% Agreed on inclusion
Preferred term: depression 45%

5. The uneven surface of the scar 88% Agreed on inclusion
Preferred term: irregularity (44%)

The majority of panelists 
preferred to combine 
both concepts into 1 
item (54%)

Item: 81% agreement
Cat: 73% agreement
Instr: 73% agreement

N/A

6. The even surface of the scar 70% Agreed on inclusion
Preferred term: smoothness (54%)

7. Biomechanical properties of the 
scar

96% Agreed on inclusion
Preferred term: pliability (58%)

68% of the panelists 
agreed with the word-
ing of the instruction

41% favored pliability
36% favored firmness

Item: 88% agreement
Instr: 80% agreement

N/A

8. How the scar relates to underlying 
tissues

84% Agreed on inclusion
Preferred term: adherence (84%)

Item: 92% agreement
Instr: 84% agreement

Instr: 89% agreement N/A

9. How the scar relates to surround-
ing tissues and a reduction in scar 
size that can occur over time

70% agreed on inclusion
preferred term: contraction

44% preferred to 
include both tension 
and movement restric-
tions as separate items

41% preferred to com-
bine both concepts in 
1 item

Item: 85% agreement
Instr: 83% agreement

N/A

10. A reduction in scar size that can 
occur over time

79% Agreed on inclusion
Preferred term: reduction in 

surface area

11. An increase in scar size that can 
occur over time

78% Agreed on inclusion
Preferred term: enlargement in 

surface area (46%)

Item: 74% agreement
Cat: 71% agreement
Instr: 67% agreement

Keloid size*
Item: 73% agreement
Instr: 71% agreement

71% agreed 
on exclu-
sion

Widening scar edges*
Item: 91% agreement
Instr: 85% agreement

N/A

12. The aspect of the surface of the 
scar (eg, shine, gloss, reflection)

29% Agreed on inclusion
This item was excluded

13. The marks resulting from wound 
closure*

58% Agreed on inclusion
Preferred term: suture marks 

(71%)

Item: 78% agreement
Cat: 56% agreement
Instr: 81% agreement

66% agreed to exclude 
this item

71% agreed 
on inclu-
sion

14. The diminished quality of the 
skin, causing ulcerations, blisters, 
and open wounds in the scar

80% Agreed on inclusion
Preferred term: fragility (43%)

62% agreed on exclu-
sion, 12% was neutral

81% agreed on exclu-
sion

This item was excluded
The observers' overall opinion of the 

scar
67% Agreed on inclusion Item: 83% agreement

Cat: 74% agreement
Instr: 71% agreement

Instr: 84% agreement N/A

*The marked characteristics are scar-specific characteristics, which are included in scar-specific versions of the POSAS 3.0.
Cat, categories; Instr, instructions.
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except linear scars, and includes 7 items (Supplemental 
Digital Content 2, http://links.lww.com/PRSGO/D760). 
The linear scar version (Supplemental Digital Content 
3, http://links.lww.com/PRSGO/D761) is applicable to 
all linear scars caused by surgery or trauma. This version 
includes 9 items, 7 of which are the same as included in 
the generic version, and 2 extra items referring to the 
widening of scar edges and marks resulting from surgical 
closure. All scales were designed by a scientific communi-
cation specialist (the online scientist).

DISCUSSION
To date, the POSAS is the only instrument that allows 

for the assessment of both the patient and professional 
perspective on scar quality. This study describes the Delphi 
process leading to the development of the Observer Scales 
of the POSAS 3.0. To our knowledge, this is the first study 

to develop an outcome measurement instrument using the 
Delphi process in the field of scar assessment. We aimed 
to create a universally accepted outcome measurement 
instrument by consulting the potential end-user commu-
nity of the new POSAS version with regard to its content.

When comparing the content of the Observer Scale of 
the POSAS 3.0 to the POSAS 2.0,13 there are some sub-
stantial differences. First and foremost, a few extra items 
have been added to the POSAS 3.0 version. The single-
item surface area that had been included in the POSAS 
2.0, has now been further specified into 2 different items, 
adherence to underlying tissues and tension of the scar 
and adjacent structures, as a result of scar contracture. 
In addition, scar width and marks resulting from wound 
closure are new items included only in the linear scar 
version of the POSAS3.0. Second, a few items have been 
rephrased in the new POSAS version. For example, the 
previous item relief was rephrased into surface texture, and 

Fig. 3. Proposed scar characteristics and how these evolved throughout subsequent Delphi rounds.

http://links.lww.com/PRSGO/D760
http://links.lww.com/PRSGO/D761
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the item thickness into surface level. Also, the item pliability, 
included in the POSAS 2.0, has been replaced by the item 
firmness. Third, the answering options have been revised in 
the POSAS 3.0. The previous version included a 10-point 
scale with end labels only, whereas the POSAS 3.0 has a ver-
bal 5-point scale. Throughout this Delphi study, the type 
and number of answering options were important points 
of discussion. Unfortunately, the available literature on 
rating scales did not provide clear-cut answers regarding 
these issues.14–16 The literature indicates that providing ver-
bal anchors to scale points has been shown to improve the 
reliability and validity of the resulting data.17 Furthermore, 
the performance of the 10-point scale in the POSAS 2.0 
has been evaluated in 3 Rasch analysis studies.18–20 These 
analyses showed that observers were able to discriminate 
between 9 of 10 of the answering options in burn scars18 
but were unable to do this for linear and keloid scars.19,20 
In one of these studies, a 5-point scale was suggested for 
linear scars.19 In the third round of this study, panelists 
preferred the 5-point scale with verbal anchors, which is 
supported by the aforementioned research. A similar scale 
is used in the Patient Scale of the POSAS 3.0. Finally, the 
POSAS 2.0 consisted of 1 generic version for all scar types, 
whereas an extra version specifically for linear scars has 
been developed in the current study. Initially, we aimed to 
make a third version for keloid scars, but throughout this 
study, this was not indicated. Keloids are pathologically 
growing fibrotic lesions that develop and progress differ-
ently to other types of scars and require different treat-
ment strategies.21 Clinically, they can grow continuously 
and invade the adjacent healthy skin.22 The pathological 
growth is a unique feature of keloids, which is impossible 
to quantify without the use of measurement devices. One 
of the overarching principles of the POSAS project has 
been to develop instruments on the basis of clinical fea-
tures which can be used in any setting, without recourse 
to instrumentation. This was the reason to refrain from 
developing a keloid-specific POSAS version.

One of the strengths of the study was an extensive sys-
tematic review conducted in preparation of this study.1 
This provided a complete overview of all the characteris-
tics of scar quality reported in the literature, enabling the 
assembly of a broad range of scar characteristics and terms 
in the first Delphi questionnaire. Another strength of this 
study was the emphasis on the narrative of the panelists’ 
arguments. This provided a deeper understanding of their 
opinions, which improved our proposals. Rather than only 
relying on the percentage consensus, we focused on the 
rationale underpinning their decisions, and when these 
yielded new insights, they were included in the next round 
as alternative proposals. In addition, panelists were pro-
vided the opportunity to make comments or raise concerns 
regarding the study procedure in general. For example, 
panelists gave feedback on the second Delphi question-
naire, reflecting to us that the questionnaire was too wordy. 
This motivated us to make the third questionnaire more 
concise. Another strength of this study was our interna-
tionally diverse panel. We have included experts working 
with scars from 23 different countries spanning 7 differ-
ent continents. The biggest group of panelists originated 

from Australia, the Netherlands, and the United Kingdom. 
These were also the countries where most of the members 
of the steering committee were based. Only 10% of the 
panelists originated from nonwestern regions (eg, Africa, 
India, [South]East-Asia, and South America). As a result, 
we may have missed some of the perspectives of a large 
group of other ethnicities. During the Delphi process, we 
extensively discussed how specific items (ie, vascularity and 
pigmentation) should be scored in patients with different 
skin types. As a result, we decided to rate these items by 
comparing the scarred skin to nonscarred skin in patients. 
In future research, it may be interesting to evaluate if the 
item vascularity is scored differently in patients with differ-
ent skin types (ie, differential item functioning analysis).

Although most panelists had mixed caseloads, burn 
scars remained a primary reported focus of the panelists. 
As a result, agreement rates may have been higher on items 
that are important to the burn community. However, this 
potential bias was reduced by asking panelists in the sec-
ond round of the Delphi to rate the importance of items 
for different scar types, and by developing 2 different ver-
sions. Although we gained some interesting data on keloids 
and acne scars, more research is necessary to determine 
how these scars can be best evaluated. In this Delphi study, 
we had an initial response rate of 46% among invited pan-
elists (n = 268). Of the panelists that participated in the 
first round (n = 124), 55 (44%) completed all 3 rounds. A 
Delphi process is a qualitative method in which the empha-
sis is on the quality of the provided arguments. Therefore, 
the quality of the total number of responses is more impor-
tant than the response rate. When comparing our study to 
other international Delphi studies among healthcare pro-
fessionals, we had a relatively high number of panelists that 
participated in all rounds (n = 55).23–26

The rising importance of e-health and telemedicine 
promotes the use of remote scar measurements by both 
the patient and professional.27 Multiple panelists suggested 
to incorporate example pictures for the standardization of 
item scores. At the moment, the POSAS is not suitable for 
remote measurements, as it contains tactile items that can-
not be rated without touching the scar. However, future 
plans are being made for the development of a POSAS 
version appropriate for remote scar assessment, as well as 
the development of a Patient Scale of the POSAS version 
for children.

Currently, the reliability of the Observer Scale of the 
POSAS 3.0 is being established. More information on how 
to obtain and use the POSAS 3.0 scales can be found on 
the website www.posas.org.

CONCLUSIONS
This is the first study using the Delphi process to 

develop an outcome measurement instrument in the 
field of scar assessment. Panelists from all over the world 
reached a consensus on the content of 2 versions of the 
Observer Scale: the generic version and the linear scar ver-
sion. By involving the potential end-user community of the 
new POSAS version in its development, it is expected that 
POSAS 3.0 will be associated with high content validity. 

www.posas.org
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For a comprehensive scar assessment in patients with all 
scar types, the Observer Scale should be used in combina-
tion with the Patient Scales of the POSAS 3.0.
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Members of the POSAS Group: David G. Greenhalgh*; Peter 

Moortgat†; Jun Wu‡; Rei Ogawa§; Naiem Moiemen∥; Adam J. 
Singer**

From the *Davis Medical Center, Shriners Children’s 
Northern California, University of California, Sacremento, CA; 
†Organization for Burns, Scar-aftercare and Research (OSCARE), 
Antwerp, Belgium; ‡Sun Yat-Sen University, Guangzhou, 
China; §Nippon Medical School, Tokyo, Japan; ∥Queen Elisabeth 
Hospital, University Hospitals Birmingham Foundation Trust, 
Birmingham, United Kingdom; and **Renaissance School of 
Medicine at Stony Brook University, New York, NY.
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