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Abstract

Objectives. To develop and validate an Objective Structured Assessment of Technical
Skills (OSATS) scale for vacuum extraction. Design. Two-part study design: Primar-
ily, development of a procedure-specific checklist for vacuum extraction. Hereafter,
validation of the developed OSATS scale for vacuum extraction in a prospective
observational study. Setting . Rigshospitalet, University Hospital of Copenhagen.
Population. For development, an obstetric expert from each labor ward in Denmark
(28 departments) was invited to participate. For validation, nine first-year residents
and 10 chief physicians with daily work in the obstetric field were tested. Methods.
The Delphi method was used for development of the scale. In a simulated vacuum
extraction scenario, first-year residents and obstetric chief physicians were rated
using the developed OSATS scale for vacuum extraction to test construct validity
of the scale. Main outcome measures. Consensus for the content of the scale. To
test the scale of Cronbach’s alpha, interclass correlation and differential item func-
tion was calculated in the prospective study. Results. 89% completed the first and
61% completed the second Delphi round. Hereafter, consensus was obtained. There
was a significant difference between residents’ and experts’ performance for total
score and for the score of the separate parts of the scale. Cronbach’s alpha for total
score and for the separate parts of the scale was 0.91–0.95 and interclass correlation
0.84–0.9. Conclusions. The OSATS scale for vacuum extraction is a reliable test for
differentiating between competence levels in a simulated setting.

Abbreviations: OSATS, Objective Structured Assessment of Technical Skills;
PROMPT, PRactical Obstetric Multi-Professional Training.

Introduction

Throughout the past two decades there has been increasing
focus on measuring doctors’ clinical performance. Conse-
quently, a need for reliable and validated assessment instru-
ments has emerged (1,2).

An uncomplicated delivery can quickly change to an emer-
gency situation requiring highly skilled staff. Vacuum extrac-
tion is the most frequently used method for assisted vaginal

Key Message

An OSATS scale for assessment of physician’s perfor-
mance in vacuum extraction was developed and was
shown to be a reliable test for differentiating between
competence levels in a simulated setting.
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Figure 1. The Objective Structured Assessment of Technical Skills (OSATS) scale for vacuum extraction.

delivery in industrialized countries (8−13% of all deliveries)
(3–5). In 1998, the US Food and Drug Administration issued
a public health notice: “Need for CAUTION When Using Vac-
uum Assisted Delivery Devices” (6) due to the higher mor-
tality and morbidity observed among children delivered after
vacuum extractions. One of the Food and Drug Adminis-
tration recommendations was: “those persons using vacuum
devices must be versed in the use”. Hence, there is a need for
valid assessment instruments to ensure performance stan-
dards and develop effective training programs.

The aim of this study was to develop and explore the relia-
bility, content and construct validity of a procedure-specific
rating scale for vacuum extraction. Content validity refers to
the extent to which a scale represents all the important facets
of the procedure it is going to measure. Construct validity
refers to whether this assessment instrument can differenti-
ate between supposedly different levels of competency.

Material and methods

Inspired by the Objective Structured Assessment of Technical
Skills (OSATS) for surgical residents scale (7), a procedure-
specific rating scale for vacuum extraction was developed.
The OSATS scale for vacuum extraction consisted of: (1) a
global-rating part including five items (item A–E) and (2) a

procedure-specific part consisting of 16 items (items 1–16).
All items of the OSATS for vacuum extraction scale (global
and procedure-specific) were rated on a 5-point scale where
1, 3 and 5 points were anchored with a behavioral description.
The scale is presented in Figure 1.

The global-rating part of the OSATS scale for vacuum
extraction was built on the original OSATS scale by Reznick
et al. from 1997 except for the two items: “use of assistants” and
“knowledge of specific procedure”. These were excluded since
they were represented in more detail in the procedure-specific
part of the revised scale. The remaining items were modified
for general performance assessment in vacuum extraction.

The procedure-specific part of the OSATS scale for vacuum
extraction was based on a nationally recognized in-training
assessment checklist for residents (8). To improve face and
content validity this checklist was further developed with
consensus-seeking involvement of chief physician represen-
tatives from all obstetrical departments in Denmark using
a modified Delphi technique. The Delphi technique is an
anonymous process where responses are collected and ana-
lyzed until consensus is achieved (9). Items may be excluded
or added. Each item from the national in-training assessment
checklist was rated from 1 to 5 points concerning its relevance
and ability to assess a resident’s performance in vacuum
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Figure 1. Continued.

extraction. Furthermore, suggestions for additional items
were encouraged. An item was excluded if more than one
chief physician rated it below 3. A new item was included if
recommended by more than 40%. The anchoring of items,
both in the global and the procedure-specific part of the
OSATS scale for vacuum extraction, was developed as a col-
laborative effort between the main author and three obstetric
experts and co-authors (J.L.S., M.J. and L.A.).

First-year residents and chief physicians were tested in a
simulated vacuum extraction scenario using the PRactical
Obstetric Multi-Professional Training (PROMPT) birthing
simulator (10) and rated by the OSATS scale for vacuum ex-
traction for testing construct validity. The high competence
level group (experts) was recruited randomly from differ-
ent departments and all worked daily in the obstetric field.
The low competence level group (residents) was recruited
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Figure 1. Continued.

after attending their first off-site mandatory course during
the first year of residency and they had to have done fewer
than five supervised vacuum extractions. None of the partic-
ipants had previous experience with the PROMPT birthing
simulator. Furthermore, the participants were unaware of
which simulated clinical scenario they were going to partic-
ipate in. Participation was voluntary and no patients were
involved; therefore according to Danish regulations, ethical
approval was not required.

Each participant was presented with the following scenario:
“You are called to the delivery room to attend a 30-year-old
nulliparous, who has been actively pushing (second stage of
labor) for one hour and twenty minutes. She is exhausted
and in despair. Cardiotocography is classified as reassuring
(baseline 140/minute, normal variability, no complicated de-
celerations and accelerations are present). The fetus’s head is
on the pelvic floor, in an occipito-anterior position. During
contractions there is no progression. Contractions are reg-
ular (every second minute) and good. The parturient is re-
questing your assistance. In the delivery room is an auxiliary
nurse who is experienced but needs your specific instruc-

tions for assistance”. The following equipment was available:
a timer, delivery kit, two types of vacuum extractors [soft (sil-
icon) and hard Malmström (metal)], analgesia and scissors
for episiotomy if needed.

The participants were told to proceed with the delivery, as
they would in a real clinical setting, explaining their thoughts
and actions aloud. The participants were asked to stop the
delivery once the head was born.

Each simulated scenario was video-recorded. Two inde-
pendent raters using the OSATS scale for vacuum extraction
assessed the recordings. The raters were selected based on
their expertise within obstetrics and were employed at two
different university hospital departments. The raters were
blinded to the level of clinical experience of the participant.
To familiarize the raters with the OSATS scale for vacuum ex-
traction and ensure rater consistency, the raters jointly rated
three test scenarios. Each of the raters individually assessed
the three scenarios and afterwards they discussed their ratings
to reach consensus. In Figure 2 a flow chart presents the steps
used in validating the OSATS scale for vacuum extraction in
a simulated setting.
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Figure 2. Validation of the Objective Structured Assessment of Technical
Skills (OSATS) scale for vacuum extraction.

Statistical analyses

Data were processed using SPSS 18.0 for Windows. Due to
the sample size and nature of the results, a Gaussian distri-
bution was not expected; therefore a non-parametric statis-
tical test (Mann–Whitney U) was used to investigate differ-
ences between the groups. A p-value < 0.05 was considered
significant. Scores are presented as medians and quartiles.
Interclass-correlation and Cronbach’s alpha were calculated
separately for the total score, the global-rating part, and the
procedure-specific part. Differential item function was cal-
culated by logistic regression.

Results

Figure 3 presents a flow chart of the development of the
procedure-specific part of the OSATS scale for vacuum ex-
traction. All invited residents and experts entered the study.
The expert group consisted of 10 experts, five men and five
women, from four different hospitals. Each expert had per-
formed more than 100 vacuum extractions. The resident
group consisted of nine first-year residents. The residents
were all females and were employed in six different depart-
ments; they had been responsible for a vacuum-assisted deliv-
ery fewer than two times (range from 0–4) and none had seen
the procedure being performed by a more experienced doctor
more than 10 times. They had all previously performed the
procedure on a mannequin.

Figure 4 shows how the total score and the score for each
separate part of the OSATS scale for vacuum extraction can
significantly differentiate between residents’ and experts’ per-
formance levels.

Figure 3. Validation of the in-training assessment checklist for residents
by the Delphi method.

Figure 4. Box-plot of the score of the global-rating part, the procedure-
specific part and total score of the Objective Structured Assessment of
Technical Skills (OSATS) scale for vacuum extraction for residents and
expert physicians in a simulated scenario. Global median score: 11 (res-
idents) and 18.5 (experts), p = 0.006. Specific median score 39.5 (resi-
dents) and 46.25 (experts), p = 0.037. Total median score 46 (residents)
and 63.25 (experts), p = 0.01.
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The interclass-correlation coefficient based on the total
score (all items), the global-rating part (items A–E) and the
procedure-specific part (items 1–16) was 0.90, 0.85 and 0.84,
respectively. Cronbach’s alpha for the same parts was 0.95,
0.92 and 0.91, respectively.

Differential item function analysis using logistic regression
was not useful in two of the 21 items, which could be ex-
plained by the size of this material. These were the items con-
cerning safety parameters (numbers 14 and 15 in Figure 1).
No differential item function was found in the remaining
items, suggesting that there is no reason to exclude any items
from the OSATS scale for vacuum extraction (11,12).

Discussion

In this study an OSATS scale for vacuum extraction was
developed and tested. The OSATS scale for vacuum extraction
was found reliable for differentiating between competence
levels in a simulated setting. The scale was based on an existing
national in-training assessment checklist for residents, which
was further developed through a consensus-seeking Delphi
method process to ensure the content validity of this.

This study is the first to present a validated performance
assessment instrument for vacuum extraction in a simulated
environment. The results of this study are consistent with
other studies: both the original study of the OSATS scale (7)
and studies using the OSATS or a modified version of it in
simulated or clinical settings (13–18). The original OSATS
scale consisted of a global-rating scale with seven items rated
on a 5-point scale (7). Reznick et al. have since published sev-
eral studies with use of an OSATS scale and today they base the
performance assessment on a combination of a global-rating
part for general skills and a checklist part for procedure-
specific skills (19–22). The global-rating part is always rated
on a 5-point scale, whereas the checklist part is mostly rated
on a dichotomous scale. However, the literature is versatile
and many different ways of interpreting the OSATS scale can
be found (15,19–25). We believe that the checklist part of
the OSATS scale should be rated on a 5-point scale, where
1, 3 and 5 points are anchored with a behavioral description
rather than on a dichotomy scale, as the former seems to be
the best base for a clarified and elaborated feedback. For the
same reason we chose to call this part of the OSATS scale for
vacuum extraction the procedure-specific part instead of the
checklist part. No matter how the scale is constructed, it is
crucial to validate it in the context in which it is intended to
be used.

We found the global-rating part to be superior in differenti-
ating the level of competency, whereas the procedure-specific
part is more complex in nature and will probably be of ben-
efit as a guide for feedback to the individual physician. Our
results also showed that, depending on the situation, each
part of the scale can be used separately.

A disadvantage of the OSATS scale for vacuum extraction
may be the complexity of many items. One way of overcoming
this problem would be to rate video-recorded scenarios which
gives the option of re-winding to improve the quality of
the rating. Video-recorded simulated scenarios also allow
assessment of performance and feedback to be delivered in
a non-stressful setting. We validated the OSATS scale for
vacuum extraction in a simulated environment where it is
possible to create a standardized scenario that does not exist
in real life. Therefore testing the OSATS scale for vacuum
extraction in clinical settings requires subsequent testing of
the same resident in several clinical situations due to inter-
case variability (26).

Nonetheless, a valid performance assessment instrument
is the first step towards developing a simulation-based train-
ing program in vacuum extraction. In a descriptive survey
we found previously that most departments are performing
simulation-based skills training in obstetric emergencies, but
standardization of the training programs and assessment are
still lacking to back this up (27).

This OSATS scale for vacuum extraction can be used for
assessment of physician competence in a simulated setting
before practicing on patients. Furthermore, it probably has
potentials as a benchmark for structured elaborated feedback
as part of a training program. Hopefully, through a validated
training program we can facilitate better clinical practice and
hence improve patient safety in the future. The OSATS scale
for vacuum extraction is reliable for differentiating between
competence levels in a simulated setting and has excellent
inter-rater reliability and internal consistency.
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