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Abstract

Background: The Trauma Expectation Factor Trauma Outcomes Measure (TEFTOM) questionnaire is a self-
administered, patient-rated outcome measurement questionnaire designed to measure both ‘expectation’ and ‘out-
come’ in orthopaedic trauma patients using two subsets of 10 items. We aimed to validate this instrument in a culturally
diverse cohort of patients recruited from Asian and European regions. Methods: A total of 193 adult patients with
surgically treated AO Foundation/Orthopaedic Trauma Association types 43 and 44 ankle malleolar and distal tibia
fractures were recruited with 158 followed up till | year. Expectations were assessed prior to surgery, at 2 weeks and
after 6 months using the trauma expectation factor (TEF) score. Outcomes were evaluated at 2 weeks, 6 and
12 months using the trauma outcome measure (TOM), American Academy of Orthopaedic Surgeons (AAOS), foot
and ankle outcome score (FAOS) and short form-36 (SF-36) questionnaires. Psychometric properties of TEFTOM
were assessed. Results: TEF and TOM demonstrated good internal consistency (Cronbach’s o > 0.87) and reliability at
all time points (intra-class correlation coefficients > 0.90). TOM showed strong correlations (R* > 0.60) with the AAOS
foot and ankle score, all FAOS subscales, except ‘symptoms’ and SF-36 physical functioning, role physical, bodily pain,
social functioning and the physical component summary at 6 and 12 months. Effect sizes for TOM were 2.30 and 0.74
from 2 weeks to 6 months and from 6 months to 12 months, respectively. The baseline patient TEF was predictive for
the |-year TOM score. Conclusions: TEFTOM demonstrated good psychometric properties in this cohort of patients
with ankle fractures. The TEF ‘expectation’ score was predictive of the TOM ‘outcome’ score. We recommend
researchers and clinicians to utilize TEFTOM when patient expectation measurement is concerned for orthopaedic
trauma patients.
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Introduction

In healthcare, the association between patient expectation,
treatment outcome and overall satisfaction has been sug-
gested for painful musculoskeletal conditions, including
back pain, knee and hip arthritis, rotator cuff syndrome
and finger joint arthritis.' ® Some studies have demon-
strated that patients with positive expectations are more
likely to experience better outcomes. Moreover, fulfil-
ment of expectations may constitute overall patient satis-
faction.® ' Understanding the nature, extent and
implications of patient expectation and its relationship
to outcomes and satisfaction are increasingly identified
as important in treatment delivery.*

In the context of modern patient-centred care, validated
patient-reported outcome measures (PROMs) are widely
implemented in research and quality assurance.''™'> Some
examples of PROMs that measure ‘expectation’ in muscu-
loskeletal conditions include the 13-item Expectations for
Complementary and Alternative Medicine Treatments
questionnaire,'® the 20-item hospital for Special Surgery
Hip Replacement Expectations Survey, the 17-item Knee
Replacement Expectations Survey'”'® and the 20-item
Patient Reported Fulfilment of Expectation (PROFEX)
questionnaire.'’

The TEFTOM questionnaire

The TEFTOM is designed as a self-administered expecta-
tion and outcome measurement tool, designated specifi-
cally for orthopaedic trauma, indexed as a single score
describing expectation and outcomes. The questionnaire,
which was developed by a team of surgeons with support
of the AO Foundation, was the first tool developed specif-
ically to assess ‘expectation’ in orthopaedic trauma. The
English version was multi-institutionally validated in the
American continent.'’

Unique to the TEFTOM, the questionnaire consists of 2
matched, 10-item subsets (total of 20 items). Separately,
the trauma expectation factor (TEF) measures ‘expecta-
tion’ while the trauma outcome measure (TOM) assesses
‘outcome’. Five domains that are regarded most relevant to
orthopaedic trauma—pain, physical function, disability,
injury satisfaction and overall satisfaction, as defined by
Deyo et al.? and Bombardier et al.”'—are measured. Sim-
ilar to the PROFEX tool which also measures ‘expectation’
and ‘outcome fulfilment’ using matched question items, '’
items within the TEF and TOM are matched to assess either
expectation or outcome in a specific domain. As such,

‘fulfilment of expectation’ can be determined by compar-
ing prior expectation and eventual outcome, which in turn
can be useful in defining success or failure of a treatment.

For example, question 1 in TEF ‘How painful do you
expect your injury to be in 1 year?’ is correspondingly
composed in TOM as ‘How painful is your injury today?’.
For each question, a 5-point rating scale (from 0 to 4) is
used. Finally, an overall sum from 0 (lowest expectation/
outcome) to 40 (highest expectation/outcome) is calcu-
lated. The English version of the TEFTOM questionnaire
is available at https://aotrauma.aofoundation.org/ (see also
Online Supplementary Material).

The aim of this study was to test the psychometric prop-
erties of the German, Spanish and Chinese TEFTOM ques-
tionnaires. Criterion validity of TOM against foot and ankle
region-specific and general quality of life PROMs, its
repeatability (test—retest reliability), responsiveness and
internal consistency were determined. We also evaluated
whether TEF scores may have predicted eventual TOM
scores and other PROM outcomes.

Patients and methods

Study design and patients

A prospective multicentre cohort study (clinicaltrials.gov
registration number NCTO01134354) was set-up in four
clinics in Europe (one in Spain, one in Germany and two
in Switzerland) and three clinics in Asia (two in China and
one in India). Each centre obtained Institutional Review
Board approval. Written informed consent was obtained
from all participants. Patient recruitment started in April
2011 and ended in January 2013.

Inclusion criteria were the age of 18 or older, a distal
tibia or a malleolar fracture classified as AO Foundation/
Orthopaedic Trauma Association fracture classification
type 43 (distal tibia fracture) or 44 (malleolar fracture),*
and a schedule for either internal fixation, external fixation
or both. Exclusion criteria were previous surgery of the
same fracture, multiple fractures, surgery delayed by more
than 28 days, any comorbidity that precluded likelihood of
bone union, severe dementia or mental health problems
hindering the completion of study questionnaires, and par-
ticipation in any competing clinical research.

All centres followed a standardized recruitment,
questionnaire filling and follow-up protocol. As this study
mainly assessed the validity of questionnaires and
not the treatment-related outcomes, each patient could
receive investigations, surgery, post-operative care and
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rehabilitation protocols at discretion of the treating doctor
conforming to the standard practice at each institution.

Questionnaire administration

The outcome questionnaire (TOM) was validated against
two foot and ankle region-specific and one general quality
of life PROM. These were, namely, the American Acad-
emy of Orthopaedic Surgeons foot and ankle outcomes
questionnaire (AAOS-FAO),” the Foot and Ankle Out-
come Score (FAOS)** adopted from the Knee Injury and
Osteoarthritis Outcome Score?® and the RAND Short
Form-36 (SF-36) general quality-of-life survey.?® Cultu-
rally and linguistically adapted versions of these question-
naires were administered as appropriate.

The expectation questionnaire (TEF) was administered
prior to surgery at 2 weeks and 6 months after surgery.
The outcome questionnaires (TOM, AAOS-FAO, FAOS
and the SF-36) were assessed at 2 weeks, 6 months and
12 months after surgery. All instruments were filled by
patients with research personnel facilitating the process.
Previous scores were blinded to patients and surgeons and
the theoretical relationship between TEF and TOM was not
explicitly explained to patients.

Criterion validity

Criterion validity of the TOM questionnaire was assessed
by non-parametric correlation (Spearman’s p (r;)) against
the AAOS-FAO, FAOS subdomains and SF-36 subdo-
mains at 6 and 12 months. Convergent validity (a coeffi-
cient above 0.6 indicating a strong correlation) between
TOM and the AAOS-FAO, the FAOS pain and activities
of daily living (ADL) subscales, the SF-36 physical func-
tion (PF) and role physical (RP) dimensions and physical
component summary (PCS) was hypothesized.

Internal consistency

Internal consistency was assessed by means of Cronbach’s
o>’ for each item within the TEFTOM questionnaire
against the total score. Domains with high internal consis-
tency should have a Cronbach’s o coefficient between 0.7
and 0.9, whereas values above 0.9 indicate redundancy.?*°

Reliability

Patients were randomly invited to participate in the test—
retest reliability part of the study at the discretion of recruit-
ing centres but not following a strict randomization proto-
col and had to complete the TEF and TOM instruments
again, 2 to 5 days after their regular visits. Test-retest
reliability of TEF and TOM was assessed by intra-class
correlation coefficient (ICC). A reliable score should have
an ICC of 0.75 or more.*’

Minimum clinically important difference

The minimal clinically important difference (MCID) is
used to determine whether a possible change is due to ran-
dom effect or truly clinically important. Using the
distribution-based approach,®' the MCID was defined
through the minimal detectable change (MDC) of TEF and
TOM. The 90% and 95% confidence intervals (CIs) of the
MDC were calculated by using the standard error of mea-
surement (SEM).

Responsiveness

Responsiveness to change was assessed for TOM and com-
pared to the AAOS-FAO, FAOS and SF-36 by using the
effect sizes at 2 weeks, 6 months and 12 months.>* A value
of >0.8 was regarded as large effect, >0.5 as moderate and
>0.2 as small.**>* The standardized response means
(SRM) were used to detect any change as patients recov-
ered from 2 weeks to 6 months, 6 months to 12 months and
from 2 weeks to 12 months.

Predictive value of TEF

TEF scores before surgery and at 2 weeks after were cor-
related (Spearman’s p) against the final TOM, AAOS-FAO
and FAOS at 1 year. Furthermore, stepwise multivariable
regression was performed to determine whether other base-
line variables such as age, gender, race or injury details
were predictive of the 1-year outcomes. All variables were
explored stepwise in univariable analysis and multivariable
analyses to account for independent effects.

Sample size estimation

The sample size was estimated according to the objective
for a stable regression equation to use TEF as a prediction
factor for TOM and other outcomes. In this approach, we
estimated that 40 subjects per predictor item were deemed
necessary as recommended by Cohen.*>*® For four predic-
tors, we estimated that 160 subjects with complete follow-
up were needed. This resulted in a subject to item ratio of
16 in each of our 10-item questionnaires, which conforms
to the recommended practice.®’ Finally, adjusting for a
20% attrition to follow-up, 200 patients had to be enrolled.

Statistical analysis

Statistical analyses were performed using the software SAS
version 9.2 (SAS Institute, Cary, North Carolina, USA). All
missing items were reported and replaced by the mean of
the patient’s responses to the available items. A type one
error probability (p value) of <0.05 was considered statis-
tically significant throughout.
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Results

Patients and treatment

Of 193 patients recruited, recruitment was shared out rela-
tively fairly by seven institutes, (Bangalore » = 32, Girona
n = 16, Hong Kong n = 41, Cologne n = 20, Luzern n =
32, Shanghai n = 25 and Zurich n = 27) and no single
cultural entity dominated the patient pool. Patients’ mean
age was 44.0 (range 17—81); 53.3% were men. In all, 95
(49%) suffered falls, 35 (18%) were involved in traffic
accidents, 33 (17%) were injured during sports and 30
(16%) had other injuries. There were 19 AO type 43, 31
type 44A, 119 type 44B and 24 type 44C fractures. There
were six patients with Gustilo grade I and 2 with grade 1II
open fractures. For patients with closed fractures, 52
(28%), 115 (62%), 16 (9%) and 2 (1%) patients had
Tscherne grade 0, I, I and III soft tissue statuses, respec-
tively. Thirty-one (16%) received temporary or definitive
external fixation.

One hundred fifty-eight patients were seen at 1 year. The
average scores and the number of patients who completed
questionnaires at each time point are listed in Table 1. The
number of adverse events and reoperations for various rea-
sons is listed in Table 2.

TOM criterion validity

Strong correlations (R* = 0.60—0.83) were found between
TOM and the AAOS-FAO, all FAOS subscales except
‘symptoms’, and the SF-36 dimensions PF, RP, BP, SF and
PCS at 6 and 12 months. Thus, the hypotheses of conver-
gent validity were confirmed. Details are listed in Table 3.

Internal consistency

All TEF and TOM items showed good internal consistency
with Cronbach’s o values above 0.87. Items 1, 2,4, 5,8, 9,
10 of the TEF at 2 weeks and items 4, 7, 9 of TOM at 12
months had Cronbach’s o values 0.91-0.92 indicating bor-
derline redundancy. However, such redundancy was not
demonstrated at other timepoints. Details are presented in
Table 4.

Reliability
The ICC for TEF was 0.98 (rn = 33) at 2 weeks and 0.90
(n = 27) at 6 months. The ICC for TOM was 0.94 (n = 27)

at 6 months and 0.93 (n = 27) at 1 year. All values indicated
a good reproducibility.

MCID

The 90% and 95% CIs MDC for TEF were 4.25 and 5.06,
respectively (SEM = 1.83). The 90% and 95% CIs MDC
for TOM were 3.15 and 3.75, respectively (SEM = 1.35).

Table I. Number of patients with questionnaire completion (no
missing data) and respective mean TEF, TOM, AAOS-FAO, FAOS
and SF-36 scores at respective time points.

Score 2 weeks 6 months |2 months
TEF n 143 163

Mean (SD) 35.5 (6.2) 36.2 (5.4)
TOM n 143 163 155

Mean (SD) 14.6 (6.5) 30.4 (6.6) 34.4(5.7)
AAQOS n 97 163 154

Mean (SD) 32.3 (20.9) 84.4 (13.4) 89.8(12.2)
FAOS n 143 163 154

symptoms

Mean (SD) 47.5 (16.4) 77.2 (19.3) 83.7 (16.3)
FAOS pain n 143 163 154

Mean (SD) 53.5 (25.1) 84.8 (14.7) 89.7 (12.8)
FAOS ADL n 143 163 154

Mean (SD) 46.5 (24.1) 89.4 (13.8) 94.2 (10.0)
FAOS sport n 137 163 153

Mean (SD) 28.8 (35.8) 67.6 (25.9) 78.4 (24.8)
FAOS QOL n 143 163 154

Mean (SD) 24.4 (20.2) 62.3 (22.2) 73.3 (23.0)
SF-36 MCS? n 137 162 152

Mean (SD) 43.5 (12.7) 51.7 (10.1) 52.7 (9.1)
SF-36 PCS® n 137 162 152

Mean (SD) 29.5 (6.9) 478 (9.1) 51.5(7.9)

TEF: trauma expectation factor; TOM: trauma outcome measure; AAOS:
American Academy of Orthopaedic Surgeons; FAOS: Foot And Ankle
Outcome Score; AAOS-FAO: American Academy of Orthopaedic Sur-
geons Foot And Ankle Outcomes questionnaire; ADL: activities of daily
living; SF-36: short form-36; PCS: physical component summary; MCS:
mental component summary; QOL: quality of life.

*MCS: Including vitality, social functioning, role emotional, mental health.
BPCS: Including physical functioning, role physical, bodily pain, general
health.

Table 2. Adverse events by action taken, and reoperations,
patient level, n (%).

No Non-
Adverse events action operative Operative
3.01 Superficial wound infection 0 (0.0) 2(286) 5(71.4)
3.02 Wound dehiscence or skin 0 (0.0) 0 (0.0) I (100.0)
slough
3.03 Wound hematoma 0() 0() 0()
3.04 Tarsal tunnel syndrome 0 (-) 0(-) 0()
3.05 Osteomyelitis 0() 0(-) 0()
3.06 Deep infection 0 (0.0 0 (0.0) I (100.0)
3.07 Irritation from ectopic 0 (0.0) 0 (0.0) I (100.0)
bone around plates or
screws
3.08 Refracture 1 (100.0) 0(0.0) 0(0.0)
3.09 Secondary fracture/ 0() 0(-) 0()
periprosthetic fracture
3.10 Superficial peroneal 1 (100.0) 0(0.0) 0(0.0)
neuropraxia
3.1'1 Reflex sympathetic 0() 0() 0()
dystrophy
3.12 Implant loosening 1 (50.0) 0(0.0) I (50.0)
3.13 Implant failure 0 (0.0 0 (0.0) I (100.0)
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Table 3. TOM criterion validity: Spearman’s p correlation Table 4. TEF and TOM internal consistency.
coefficient with the AAOS-FAO, FAOS, and SF-36.2°
Item number TEF " «° TOM P o
6 months 12 months
Correlation of TOM with: n R? n R2 | 2 weeks 143 091 6months 163 0.88
6 months 163 0.88 12months 155 0.9
AAOS-FAO® 163 0.79 154 083 2 2weeks 143 091 6 months 163 0.87
FAOS 6 months 163 0.88 12months 155 0.9
Symptoms 163 0.55 154 072 3 2weeks 143 09 6 months 163 0.88
Pain® 163 0.77 154 0.78 6 months 163 0.88 12 months 155 0.9
Activities of daily living® 163 0.85 154 077 4 2weeks 143 091 6 months 163 0.88
Quality of life 163 0.74 154 0.73 6 months 163 0.89 I12months 155 09I
Sport 163 0.75 153 074 5 2weeks 143 091 6 months 163 0.87
SF-36 6 months 163 0.88 12 months 155 0.9
Physical functioning® 162 0.80 154 076 6 2weeks 143 09 6 months 163 0.88
Role physical® 162 0.76 154 0.65 6 months 163 0.89 I12months 155 0.9
Bodily pain 162 0.72 154 071 7 2weeks 143 09 6months 163 0.88
General health 162 0.56 154 0.56 6 months 163 0.88 12 months 155 0.9
Vitality 162 0.46 154 050 8 2 weeks 143 092 6months 163 0.88
Social functioning 162 0.78 154 0.64 6 months 163 0.88 12months 155 0.9
Role emotional 162 0.65 153 058 9 2 weeks 143 091 6 months 163 0.9
Mental heath 162 0.48 154 0.47 6 months 163 0.89 12 months 155 091
Physical component 162 0.82 152 075 10 2weeks 143 091 6 months 163 0.88
summary® 6 months 163 0.88 12 months 155 0.9
Mental component 162 0.49 152 048 Total 2weeks 143 092 6 months 163 0.89
summary 6 months 163 0.89 [2months 155 091

TOM: trauma outcome measure; FAOS: foot and ankle outcome score;
AAQOS-FAO: American Academy of Orthopaedic Surgeons foot and ankle
outcomes questionnaire; SF-36: short form-36.

?p <0.001 for all values.

®R? value of larger than 0.6 is considered strong correlation confirming
convergent validity.

“Items for convergent validity in the hypothesis.

Responsiveness

Changes for TOM between 2 weeks, 6 months and
12 months were significant (p < 0.001) and are listed in
Table 5, together with all other instruments. The effect
size of change of TOM was 2.30 (large) from 2 weeks to
6 months, 0.74 (moderate) from 6 months to 12 months,
and 3.38 (large) from 2 weeks to 12 months. From 2 weeks
to 6 months, only AAOS-FAO, FAOS ADL, and SF-36 PF
had larger effect sizes compared to TOM. SRM values were
generally comparable.

Predictive value of the TEF

There was moderate correlation between baseline patient
TEF and 1-year TOM scores (rs: 0.43; p < 0.001). The
baseline patient TEF was predictive for the 1-year TOM,
the 1-year AAOS foot and ankle and all 1-year FAOS sub-
scores (p < 0.001).

In a univariable logistic regression model, the baseline
patient TEF was predictive for the 1-year TOM scores (CI:
33.6; 35.2, p < 0.001), together with other factors like age,
race, income and lawsuit filed. In a multivariable regres-
sion model, the factors age and race were confirmed to be
predictive on the 1-year TOM scores. For each increase of

TEF: trauma expectation factor; TOM: trauma outcome measure.

#Number of patients with completed response for item.

®Cronbach’s « if item removed or for total row, the Cronbach’s o
including all items.

the TEF score by one point, the 1-year TOM score would
be expected to increase by 0.2 points (Table 6).

Discussion

The present study validated the German, Spanish and Chi-
nese TEFTOM questionnaires in patients with ankle frac-
tures. The TOM questionnaire demonstrated good criterion
validity, internal consistency, reliability and responsive-
ness. The TEF demonstrated good internal consistency,
reliability and predictive value of the 1-year TOM out-
come. The MCID was determined for both TEF and TOM
by the distribution-based approach.

The TOM demonstrated a large effect size in change
after recovering from surgical treatment. However, higher
effect sizes were shown for the AAOS-FAO and the FAOS
ADL subscales, indicating a higher performance of these
instruments compared to the TOM instrument. Since these
instruments were specifically designed for foot and ankle
problems, and the TOM is a general trauma outcomes mea-
sure, this is a reasonable finding.

In our study, the TEFTOM questionnaire is used only
after the patient is informed of his/her realistic condition,
surgery and possible recovery. We have confirmed that the
initial TEFs at 2 weeks were both predictive of the 1-year
TOM, AAOS-FAO and the FAOS. In addition to TEF, age
and race were independently predictive for the 1-year TOM
scores in the multivariable analysis. An important potential
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Table 5. Responsiveness in TOM, AAOS foot and ankle outcomes instrument, FAOS, and SF-36 between 2 weeks, 6 months and |2

months.?
Outcome n Visit Mean (95% Cl) Interval Change (95% CI)  p Value® ES° SRM¢
TOM 116 2 weeks 14.20 (13.01, 15.38) 2 weeks to 6 months 15.69 (14.07, 17.30) <0.001 230 .79
6 months  29.89 (28.64, 31.14) 6 months to 12 months  4.36 (3.59, 5.14) <0.001 074 1.03
12 months  34.25 (33.16, 35.34) 2 weeks to 12 months  20.05 (18.41,21.70) <0.001 338 2.24
AAOS-FAO 78 2 weeks 30.21 (25.52, 34.90) 2 weeks to 6 months 57.46 (52.73, 62.19) <0.001 495 274
6 months  87.67 (85.05, 90.28) 6 months to |12 months  4.59 (3.04, 6.13) <0.001 041 067
12 months  92.25 (89.74, 94.77) 2 weeks to 12 months ~ 62.05 (57.11, 66.99) <0.001 555 2.83
FAOS symptoms |15 2 weeks 48.90 (46.04, 51.76) 2 weeks to 6 months 29.89 (25.86, 33.92) <0.001 151 1.37
6 months  78.79 (75.14, 82.44) 6 months to |12 months  4.78 (2.73, 6.83) <0.001 0.28 043
12 months  83.57 (80.36, 86.78) 2 weeks to 12 months  34.67 (30.91, 38.43) <0.001 2.00 1.70
FAOS pain 115 2 weeks 54.83 (50.13, 59.52) 2 weeks to 6 months 30.57 (26.55, 34.59) <0.001 225 1.40
6 months  85.40 (82.88, 87.91) 6 months to 12 months  4.18 (2.39, 5.96) <0.001 032 043
2 months  89.57 (87.15, 91.99) 2 weeks to 12 months  34.74 (30.41, 39.07) <0.001 2.65 1.48
FAOS ADL 115 2 weeks 45.49 (40.90, 50.08) 2 weeks to 6 months 43.46 (38.89,48.04) <0.001 3.17 1.76
6 months  88.95 (86.42, 91.49) 6 months to 12 months  4.75 (3.37, 6.13) <0.001 045 0.64
12 months  93.70 (91.77, 95.64) 2 weeks to 12 months 4821 (43.72, 52.71) <0.001 4.60 1.98
FAOS QOL 115 2 weeks 24.44 (20.71, 28.17) 2 weeks to 6 months 38.50 (33.44, 43.55) <0.001 1.78 1.4l
6 months  62.93 (58.93, 66.94) 6 months to |12 months 1033 (749, 13.17)  <0.001 0.44 0.67
12 months  73.26 (68.93, 77.59) 2 weeks to 12 months  48.82 (43.30, 54.34) <0.001 2.08 1.63
FAOS sport 112 2 weeks 30.27 (23.33, 37.20) 2 weeks to 6 months 37.86 (30.53,45.18) <0.001 1.51 0.97
6 months  68.13 (63.43, 72.82) 6 months to |12 months ~ 9.81 (6.93, 12.69)  <0.001 0.40 0.64
12 months  77.94 (73.36, 82.51) 2 weeks to |2 months  47.67 (40.70, 54.63) <0.001 1.95 1.28
SF-36 PF 112 2 weeks 13.13 (10.28, 15.97) 2 weeks to 6 months 59.06 (54.30, 63.82) <0.001 257 232
6 months  72.19 (67.89, 76.49) 6 months to |12 months ~ 9.44 (6.37, 12.52)  <0.001 0.49 0.57
12 months  81.63 (78.01, 85.25) 2 weeks to |12 months ~ 68.51 (64.02,72.99) <0.001 3.55 286
SF-36 RP 111 2 weeks 21.96 (17.46, 26.46) 2 weeks to 6 months 47.13 (40.20, 54.06) <0.001 1.64 1.28
6 months  69.09 (63.68, 74.50) 6 months to 12 months  10.59 (7.14, 14.04)  <0.001 0.43 0.58
12 months  79.67 (74.99, 84.35) 2 weeks to 12 months ~ 57.71 (51.23, 64.20) <0.001 232 1.67
SF-36 BP 113 2 weeks 38.80 (34.78, 42.82) 2 weeks to 6 months 36.35 (30.92, 41.77)  <0.001 1.65 1.25
6 months  75.14 (71.04, 79.24) 6 months to |12 months ~ 7.71 (4.51, 10.91)  <0.001 0.39 045
12 months  82.85 (79.16, 86.54) 2 weeks to 12 months  44.05 (38.86, 49.24) <0.001 223 1.58
SF-36 GH 113 2 weeks 68.23 (64.86, 71.60) 2 weeks to 6 months 3.19 (—0.33, 6.72) 0.075 0.14 0.17
6 months  71.42 (67.28, 75.57) 6 months to 12 months  1.26 (—1.65, 4.16) 0.394 0.06 0.08
12 months  72.68 (68.54, 76.82) 2 weeks to 12 months 4.45 (0.79, 8.12) 0.018 020 023
SF-36 VT 113 2 weeks 55.48 (51.93, 59.02) 2 weeks to 6 months 14.38 (10.45, 18.32) <0.001 0.65 0.68
6 months  69.86 (65.76, 73.95) 6 months to 12 months ~ 2.16 (—0.40, 4.71) 0.097 o0.11 o0.l6
12 months  72.01 (68.41, 75.61) 2 weeks to |2 months ~ 16.54 (12.45, 20.63) <0.001 0.86 0.75
SF-36 SF 113 2 weeks 37.72 (32.44, 43.00) 2 weeks to 6 months 41.48 (35.04,47.93) <0.001 1.65 1.20
6 months  79.20 (74.51, 83.90) 6 months to 12 months  6.42 (3.19, 9.64) <0.001 030 037
12 months  85.62 (81.59, 89.65) 2 weeks to 12 months  47.90 (41.27, 54.53) <0.001 222 1.35
SF-36 RE 111 2 weeks 49.47 (43.65, 55.29) 2 weeks to 6 months 29.80 (22.71, 36.90) <0.001 1.19 0.79
6 months  79.28 (74.56, 84.00) 6 months to |12 months  6.76 (3.54, 9.97) <0.001 031 040
12 months  86.04 (81.98, 90.09) 2 weeks to 12 months  36.56 (29.69, 43.43) <0.001 1.70 1.00
SF-36 MH 113 2 weeks 63.85 (60.01, 67.69) 2 weeks to 6 months 13.31 (8.79,17.83)  <0.001 0.67 0.55
6 months  77.16 (73.44, 80.87) 6 months to 12 months ~ 1.60 (—0.94, 4.15) 0214 0.09 0.12
12 months  78.76 (75.50, 82.03) 2 weeks to |2 months ~ 14.91 (10.50, 19.33) <0.001 0.85 0.63
SF-36 PCS 108 2 weeks 29.35 (28.13, 30.58) 2 weeks to 6 months 18.11 (16.03,20.19) <0.001 1.96 .66
6 months ~ 47.46 (45.70, 49.23) 6 months to 12 months  3.64 (2.48, 4.80) <0.001 045 0.60
12 months  51.11 (49.57, 52.64) 2 weeks to |12 months  21.75 (19.90, 23.61) <0.001 270 224
SF-36 MCS 108 2 weeks 44.34 (41.96, 46.72) 2 weeks to 6 months 7.06 (4.38, 9.74) <0.001 0.65 0.50
6 months  51.40 (49.32, 53.49) 6 months to 12 months  1.09 (—0.21, 2.39) 0.099 0.1l 0.16
12 months  52.49 (50.67, 54.31) 2 weeks to 12 months 8.15(5.53,10.77)  <0.001 0.85 0.59

TOM: trauma outcome measure; AAOS: American Academy of Orthopaedic Surgeons; FAOS: foot and ankle outcome score; AAOS-FAO: American
Academy of Orthopaedic Surgeons foot and ankle outcomes questionnaire; SF-36: short form-36; PCS: physical component summary; MCS: mental
component summary; PF: physical function; RP: role physical; BP: bodily pain; GH: general health; VT: vitality; SF: social functioning; RE: role-emotional;

MH: mental health; ADL: activities daily living; ES: effect size; SRM: standardized response mean.

2Only patients with measurements available at all three time points for the corresponding outcomes are included.
®p Value for difference for change from 2 weeks (paired t-test).
“Calculated as the difference between the mean change in score by the standard deviation at 2 weeks.
9dCalculated as mean score change divided by the standard deviation of the score change.
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Table 6. Association between TOM and potential determinants in univariable and multivariable analysis.

Univariable Multivariable® (R* = 0.3199)
Total Outcome or
patients change in b Change in
Outcome analyzed Details outcome 95% CI Value® outcome 95% Cl Value
Gender I53  Female (33.4) (32.1,34.7)  0.047
Male 1.8 (0.0, 3.6)
Age 153 At 44 (34.4) (33.5,35.3) 0.001 Per additional (—0.I, —0.0) 0.0004
year
Per additional year —0.1 (—0.2, —0.0) —0.1
Continent 153  Asia (33.6) (324, 348) 0.046
Europe 1.9 0.0, 3.7)
Non-Asian 153  No (31.3) (29.9, 32.6) <0.001  Non-Asian (2.1,5.7) <.0001
Yes 5.1 (3.4, 6.8) 39
Highest qualification I53  Primary school (32.0) (294, 34.6) 0.078
obtained High school 1.9 (—1.1,4.9)
Undergraduate degree 2.8 (—0.3,5.9)
Postgraduate 42 0.9, 7.5)
Marital status I53  Single/divorced/ (34.3) (32.9,35.7) 08Il Married (—0.1,3.2) 0.0585
widowed
Married 0.2 (—1.6,2.1) 1.5
Income® 85 Upto $25K (29.3) (26.5,32.1) 0.042
USD $25,001-75K 4.0 0.7, 7.4)
Higher than USD $75K 42 0.2, 8.2)
Employed at time 153  No (34.2) (32.5,35.8) 0.765
of trauma Yes 0.3 (—1.7,23)
Fracture location I53  Distal tibia (33.0 (30.1,35.9) 0.319
Malleolus 1.6 (—1.5, 4.6)
Cause of fracture 153 Fall (34.4) (33.1,35.7) 0.3%4
Traffic accident 1.0 (—1.4, 3.5)
(motorcycle/motor
vehicle)
Sports injury 0.3 (—2.2,29)
Other —1.6 (—4.3, I.1)
Fracture severity 153 A (35.4) (33.4,374) 0.078
B -0.8 (3.0, 1.5)
C -32 (—6.2, —0.3)

Preoperative activity 153  Inactive/minimal activity (33.7) (31.9,35.6) 0.047
(e.g. shopping)

Moderately active (e.g. 0.1 (—2.1,23)
regular exercise)
Very active (e.g. 28 (0.1, 5.5)
recreational sports)
Comorbidity I53  Sangha score of 1.4 (344) (335,35.3) 0.163
Per each additional -0.3 (—0.7, 0.1)
point
Previous 153  No (34.8) (33.5,36.2) 0.394
medicament Yes -0.8 (—2.6, 1.0)
BMI 152 BMI of 25.6 (34.4) (334,35.3) 0638
Per additional BMI point —0.0 (—0.2,0.2)
Current smoking 153  No (34.3) (33.3,35.3) 0.631
status Yes 0.6 (1.9 3.1)
Alcohol 153  No (34.9) (33.4,364) 0.387
consumption Yes -0.8 (=27, 1.1)
Lawsuit 153 No (34.2) (33.2,35.1) 0.038
Yes 4.1 0.2, 7.9)
Surgeon’s 153  Resident (36.2) (33.8,386) 0.065
experience Senior resident -3.0 (—5.8, -0.2)
Consultant/chief -1.3 (—4.0, 1.5)
surgeon

(continued)
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Table 6. (continued)

Univariable Multivariable® (R* = 0.3199)
Total Outcome or
patients change in Change in
Outcome analyzed Details outcome 95% ClI Value® outcome 95% Cl Value
Surgery time (min) 153  Up to 54 (34.8) (33.0, 36.5) 0.091
Between 54 and 95 0.3 (—1.9,2.5)
More than 95 —2.1 (—4.6,04)
Surgery type 153 ORIF (34.6) (33.6,35.6) 0.361
EF 5.4 (—5.9, 16.8)
EF followed by ORIF —-1.3 (—3.8,1.2)
Blood loss (cc) 153 0 (36.0) (30.3,41.7) 0.795
Up to 100 —-1.7 (=75, 4.1)
More than 100 —1.2 (—74,5.1)
TEF at baseline 153 For an average (344) (33.6, 35.2) <0.001 Per each (0.1,0.3) 0.0028
expectation of 33.6 additional
points point
Per each additional 0.3 (0.2, 0.4) 0.2
point

TOM: trauma outcome measure; Cl: confidence interval; BMI: body mass index; ORIF: open reduction and internal fixation; EF: external fixation; TEF:

trauma expectation factor.

*Interpretation: The multivariable model explains around 32% of the variation observed in the data (R?).

®From the analysis of variance F-test.

“Results must be interpreted with caution as 45% of patients did not answer.

implication in interventional research is that variations in
baseline expectations can be taken as ‘background noise’ in
interventional studies as they may not truly reflect differ-
ences imparted the treatment process. Additional research
would be required to better understand these implications.

Suk’® has demonstrated that less than half of patients
with ankle fractures have their expectations fulfilled at
l-year, with ‘fulfilment’ or ‘exceeding’ expectation
defined by comparing pretreatment TEF score and the
outcome represented by the TOM score. It was noted that
social, economic, education and cultural difference can
affect patient expectation and the perception of outome.*®
This is consistent with the common understanding that
spending time in explanation to reinforce realistic patient
expectations and treatment goals may avoid dissatisfac-
tion and litigations.

The application of TEFTOM is of importance in the
acutely injured because ‘return to full function’ might be
vague, patient-dependent, or overly ambitious. On the con-
trary, ‘fulfilment of expectations’ may be more realistic as
many severe trauma patients never reach their full baseline
status again. As seen from the results and in line with other
studies in painful musculoskeletal conditions,"'> higher
baseline expectation correlated with higher eventual out-
come scores. However, this also indicates that those with
‘higher expectations’ maybe more difficult to sense ‘fulfil-
ment’ and satisfaction.>” The unique itemwise matching
capability of the TEFTOM allows for quantification of
‘expectation fulfilment” and whether this results in ‘satis-
faction’ is an exciting topic for future study.

This study compliments the initial validation study by
Suk'? and has reconfirmed the validity of the TEFTOM
tool in another diverse, multicultural and multiregional
cohort. We were the first to determine the MCID and
confirm the predictive value of the TEF score in the
TEFTOM questionnaire. In this article, we reported our
results per the study protocol. The complex interplay
between baseline variables, such as age, gender, litigation
status, cultural and regional background and ‘expectation’
shall be an interesting objective for a future study, perhaps
utilizing current data.

Limitations

The limitations include the recruitment of 158 patients with
complete data out of a targeted 160, which may minimally
impact the statistical power. Test—retest reliability interval
was rather short (2-5 days), and patients may have remem-
bered their first answers. The distribution-based approach
in determining the MCID is challenged to be simplistic
compared to more sophisticated methods, such as the
item-response theory method. We were unable to confirm
the construct validity of TEF due to the lack of an existing
validated questionnaire and confirm whether they indeed
matched the same domains measured by the TOM score.
The current cohort only validated ankle fracture patients
treated by surgery and not by non-operative methods. Fur-
ther studies will be needed to validate the TEFTOM ques-
tionnaire of specific languages and indications.
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Conclusion

In conclusion, we have validated the German, Spanish and
Chinese TEFTOM questionnaires in patients with ankle
fractures. We recommend researchers and clinicians to uti-
lize TEFTOM when patient expectation measurement is
concerned for orthopaedic trauma patients.
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