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LAY ABSTRACT
After ankle and lower leg fractures, some patients re-
main impaired for up to one year. Psychosocial factors 
are known to influence recovery after orthopaedic trau-
ma. This long-term study examined how psychosocial, 
behavioural and injury-related factors are associated 
with functional outcome one year after injury. The re-
sults show that patients who smoke at 4 weeks after the 
fracture and have increased symptoms of adjustment 
disorder have a poorer outcome one year after injury. 
Fracture type, social support in the relationship and de-
pressive symptoms are not associated with outcome 
one year after the fracture.

Objective: To examine the psychological, social, be-
havioural and injury-related factors impacting fun-
ctional outcome in patients with ankle or lower limb 
fracture one year post-operation.
Methods: In this prospective study 66 patients with 
ankle or lower leg fracture were recruited and fol-
lowed up one year post-operation. Possible asso-
ciations between predictors and functional outcome 
were explored by regression analyses. Functional 
outcome was assessed with the American Orthope-
dic Foot and Ankle Society Ankle-Hindfoot Score.
Results: Linear regression models revealed that 
smoking and elevated symptoms of adjustment dis-
order were associated with lower functional outcome 
one year post-operation. Fracture type, depressive 
symptoms and quality of relationship had no effect 
on functional outcome. A second linear regression 
revealed that preoccupations were correlated with 
functional outcome.
Conclusion: Smoking and symptoms of adjustment 
disorder, specifically preoccupations, are associated 
with functional outcome one year post-operation in 
patients recovering from ankle or lower leg fractu-
res. The results support the notion that differences 
in functional recovery are attributable to psycholo-
gical and behavioural factors rather than to fractu-
re type. Psychological, fracture-specific, symptoms 
play a role in functional recovery rather than general 
affective symptoms. 

Key words: ankle fractures; functional outcome; recovery of 
function; rehabilitation; adjustment; psychosocial factors.
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Lower leg and ankle fractures remain one of the most 
common injuries treated by orthopaedic surgeons 

(1, 2). Studies suggest that long-term impairments per-
sist up to 3 years after ankle fractures, including pain, 
stiffness, impaired activity level and function (3–5). 

Smoking and injury characteristics are biological 
factors associated with poor outcomes of operatively 
treated ankle or lower leg fractures. Smoking is asso-

ciated with more complications (6) and lower physical 
functioning up to 3 months after surgical treatment (5). 
Weber C fractures are associated with poorer functional 
outcomes than less disruptive Weber A fractures (7). 

Psychosocial factors may account for a large pro-
portion of the variance in functioning in orthopaedic 
conditions (8, 9) and after orthopaedic trauma (10), e.g. 
relationship conditions (11). Perceived social support in 
relationships is crucial concerning health outcome after 
injury (12, 13). Patients with ankle fractures commonly 
report psychological distress (14). Among patients with 
lower limb fractures, 32–41% experience depression 
and notably, depressive symptoms are associated with 
poorer functional outcome (15, 16). Nota et al. found that 
depressive symptoms shortly after orthopaedic trauma 
were correlated with disability 5–8 months after trauma 
(9). When patients struggle to adapt to these changed 
circumstances it can result in psychological disorders, 
such as adjustment disorder (AD). Conceptually, AD 
is an intermediate health condition between normal 
responses to stress and more severe psychological dis-
orders, such as anxiety and depression (17). AD overlaps 
with anxiety and depression, but comprises heteroge-
neous symptoms, such as rumination, disorders of social 
behaviour or irritability. To our knowledge there is no 
prospective study investigating the role of symptoms of 
AD in the context of fractures, despite the fact that AD is 
one of the most common used psychological diagnoses 
in psychiatry (18) and in the medical context (19–21). 
Comprehensive follow-up of symptoms of this frequent 
psychological disorder are necessary after ankle and 
lower leg fractures. 

http://crossmark.crossref.org/dialog/?doi=10.2340/16501977-2690&domain=pdf
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The aims of this prospective observational study 
were: (i) to determine the impact of biological (fracture 
type, smoking), social (social support from partner) and 
psychological variables (symptoms of depression and 
AD) at 4 weeks post-operation on functional outcome 
one year post-operation, after accounting for baseline 
functional outcome and age; and, since it was assu-
med that symptoms of AD would co-vary with long-
term functional outcome; and (ii) to explore which 
symptoms of AD are specifically related to functional 
outcome one year post-operation.

MATERIAL AND METHODS 

Sample and recruitment 

Under an institutional review board-approved protocol, patients 
who sustained a fracture of the ankle or the lower leg and who 
were treated at the University Hospital of a large public univer-
sity in Germany between 1 December 2014 and 31 April 2016 
were assessed for eligibility. 

Inclusion criteria were: (i) age 18 years or older; (ii) fracture 
of the lower leg (AO 41-A, 41-C, 42-A, 42-B, 42-C, 43-A, 
43-B, 43-C) or the ankle (AO 44-A, 44-B, 44-C) that required 
surgery; (iii) sufficient command of the German language; and 
(iv) Injury Severity Score (ISS) lower than 16 on admission. 

Exclusion criteria were: (i) malignant disease; (ii) pathological 
fractures (e.g. caused through osteoporosis); (iii) psychosis, or 
active alcohol or substance dependence; (iv) cognitive defi-
ciency or other factors that could interfere with informed consent 
processes; (v) pregnancy or breastfeeding. Some fractures, such 
as uncomplicated ankle fracture, might be treated with conserva-
tive treatments, but for better comparability, the study included 
only those patients who were treated operatively. Patients who 
sustained an AO type 41 B fracture were not included, since 
they were already included concurrently in another study at 
the same clinic. Eligible patients were approached shortly after 
their operation. Patients who agreed to participate completed 
a questionnaire measuring symptoms of AD, mechanism of 
injury and pre-existing psychological disorders at enrollment 
(Baseline). Since the study focuses on functional outcome, the 
patients for whom the data on functional outcome were available 
at both 4 weeks post-operation and at follow-up, formed the 
study cohort (Table I). There were no significant differences 
in age, sex, symptoms of AD or fracture type between patients 
with and without complete follow-up data. A flow diagram of 
the patients who completed both assessments of functional 
outcome is presented in Fig. 1. The patients were recruited, on 
average, 2 days after the operation.

At 4 weeks post-operation, patients were physically examined 
by an intensively trained and experienced medical student to 
assess functional outcome, and interviewed by a psychologist 
to assess psychological disorders. This was done as an out-
patient assessment. If the patient had not been discharged by 
4 weeks post-operation, the examination and interview was 
performed in the patient’s hospital room. Physical examination 
included the measurement of flexion and extension angles and 
the circumference of the knee joint gap, ankle and lower leg. 
In addition, a standardized procedure for the measurement of 
functional outcome was performed. At 4 weeks post-operation, 
patients also completed a set of questionnaires that contained 
demographic questions, questions on smoking behaviour and 

validated measures of symptoms of AD, depressive symptoms 
and relationship quality. Six months post-operation patients 
completed a set of questionnaires on the symptoms of AD and 
depression. A follow-up assessment was conducted one year 
post-operation: patients underwent physical examination and 
completed questionnaires on symptoms of AD and depression. 
Mechanism of injury, fracture type and ISS were abstracted 
from the medical record. 

The time frame of 4 weeks was based on our experience that 
recovery (e.g. taking little or no pain medication, bearing weight) 
is not yet established by this time. After that time we expected the 
onset of symptoms of AD, since patients left the hospital, where 
they experienced full-time care, and had to manage everyday 
life in their regular environment. In contrast, by one year post-
operation recovery is well established in most patients. Since this 
study is observational, patients who were diagnosed with AD were 
provided with information about treatment options. 

The study was approved by the ethics committee of the State 
Board of Physicians of Rhineland-Palatinate (Germany). All 
participants provided written informed consent to participate 
in this study.

Table I. Demographic variables and baseline characteristics of 
the study cohort 

Variable n = 66

Age, years, mean (SD) [range] 41.9 (15.2) [18–73]
Male, % (n) 53 (35)
Educational level, % (n)
Lower secondary education 19.7 (13)
Secondary education 22.7 (15)
High school 27.3 (18)
University 30.3 (20)

Marital status, % (n) 
Single 42.4 (28)
Married 48.5 (32)

Divorced/separated 9.1 (6)
Relationship status, % (n)  
In relationship 75.8 (50)
Working status, % (n)  

Employed 57.6 (38)
Homemaker 1.5 (1)
Retired 9.1 (6)
In education 15.2 (10)
Currently on sick leave 16.7 (11)

Circumstances of injury, % (n)  
Work 3.0 (2)
Traffic 9.1 (6)
Sports 19.7 (13)
Free time 68.2 (45)

Fracture type (AO Classification), % (n)
42A 3.0 (2)
44A 3.0 (2)
42B 4.5 (3)
43B 1.5 (1)
44Ba 60.6 (40)
41C 3.0 (2)
42C 4.5 (3)
43C 4.5 (3)
44Cb 13.6 (9)

Length of hospital stay, days, mean (SD) [range] 8.7 (6.4) [ 3–41]
Injury Severity Score, mean (SD) [range] 4.2 (1.2) [4–13]
Smoking behaviour

Smokers, % (n) 50.8 (34)
Cigarettes per day, mean (SD) [range] 8.8 (12.1) [0–60]
Quality of relationship, mean (SD) [range]
QRI Social Support, mean (SD) 3.47 (0.41)

aThe patient also sustained an AO type 42A1 fracture on the same leg.
bOne patient sustained the same fracture (type) on both legs.

www.medicaljournals.se/jrm
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Measurements

Fracture type. To characterize the fracture type, X-ray or com-
puted tomography (CT) images of the fractures were reviewed 
and classified according to the Mueller AO Classification by an 
orthopaedic surgeon (22). For further analysis fractures were 
categorized according to the sub-classification, resulting in 3 
groups: AO type A, B and C. 

Functional outcome. Functional outcome was measured with the 
American Orthopedic Foot and Ankle Society (AOFAS) Ankle-
Hindfoot Score (23). The AOFAS Score is among the most 
commonly used instruments for measuring treatment outcome 
in patients who have sustained an ankle or hindfoot injury. It 
comprises a patient-reported part concerning pain and function 
and an objective part based on the clinicians’ physical examina-
tion of the patient (e.g. assessing sagittal motion, ankle-hindfoot 
stability). The scale includes 9 items that can be divided into 
3 subscales: pain (ranging from 0–40), function (ranging from 
0–50) and alignment (ranging from 0–10). The sum score can 
range from 0 to 100. Higher scores indicate no impairments. A 
sum score of 90 or above is considered “excellent”, scores of 80 
to 89 “good”, 60 to 79 “fair” and lower scores are considered as 
“poor” (23). The validity of the AOFAS Score and the reliability 
of the patient-reported part have been confirmed (24, 25). The 
reliability of the objective part has not yet been confirmed.

Symptoms of an adjustment disorder

Symptoms of an AD were measured with the Adjustment Dis-
order New Module (ADNM) (26). The self-administered ques-
tionnaire consists of 29 items, which ask about the frequency 
of symptoms that the patients experienced on a scale ranging 
from 0 to 3. The ADNM was adjusted so that all items referred 
to the accident that caused the fracture. The sum score can range 
from 29 to 116, with high scores indicating more symptoms 
of AD. Six subscales can be evaluated: intrusions, avoidance, 
failure to adapt, anxiety, depression and disorders of impulse 
control. The scales are not standardized. After the ADNM was 
conceptualized, the model of AD on which it is based on, as well 
as the ADNM itself, has been further developed. The symptom 
cluster, which was called “intrusions” has been developed to 
“preoccupations” (27). The current terminology is therefore 
adopted. Reliability and validity have been confirmed (28). The 

internal consistency of the sum score was high (Cronbach’s α 
0.95) in the current sample.

Depressive symptoms. Depressive symptoms were measured 
with the German Version of the Patient Health Questionnaire – 9 
(PHQ-9) (29). The self-administered questionnaire consists of 9 
items regarding the frequency of depressive symptoms. Items 
are scored from 0 to 3, with a maximum score of 27. A score 
of 10 or above is frequently used as a cut-off point to identify 
patients with major depression. The PHQ-9 has been proven to 
be a reliable and valid measure of depressive symptoms (30). The 
internal consistency of this was satisfactory (Cronbach’s α 0.76) 
in the current sample. One patient did not provide information 
on depressive symptoms.

Psychological disorders. To assess psychological disorders and 
history of mental illness the German Version of the Structured 
Clinical Interview for the Diagnostic and Statistical Manual of 
Mental Disorders was conducted (SCID-I and SCID-II) (31). 

Social support. The Quality of Relationships Inventory (QRI) 
(32) is a self-administered questionnaire that consists of 25 items, 
scored from 1 to 4. The QRI is divided into 3 scales: Social Sup-
port, Conflict and Depth. The QRI has been shown to be reliable 
and valid (32). The internal consistency of the Social Support 
Scale was satisfactory (Cronbach’s α 0.77) in the current sample.

Fifty patients completed the QRI, 16 patients were not cur-
rently in a relationship. Only the social support scale was used 
for further analysis.

Smoking behaviour. Information on smoking behaviour and 
history was determined by the following questions: (i) “Do you 
smoke?” (ii) “If yes: I’ve been smoking since ... years” (iii) “How 
many cigarettes per day do you smoke?”. One patient did not 
provide information about smoking behaviour. The number of 
cigarettes smoked per day was included in the regression analysis.

Statistical analysis

Descriptive statistics were used to describe both demographic 
and primary study variables. χ2 tests, a Mann–Whitney U test and 
analyses of variance (ANOVAs) were used to compare drop-outs 
with those who completed the follow-up in terms of demographic 
data, fracture type and ADNM scores. Measures of functional 
outcome, quality of relationship, and symptoms of AD and de-
pression were treated as continuous scales. Pearson’s correlation 
coefficients were computed to indicate the strength and direction 
of relationship between the 2 variables. Fracture type was treated 
as an ordinal scale and Spearman’s rho was calculated to indicate 
the strength and direction of relationships between fracture type 
and other variables. Changes in ADNM scores over time were 
evaluated with repeated measures analysis of variance (rmA-
NOVA). As the data violated the assumption of sphericity, the 
Greenhouse-Geisser correction was applied. Change in AOFAS 
scores over time were evaluated with a t-test for paired samples. 
In order to determine the association between history of mental 
illness and ADNM, a Welch’s test was performed, since variance 
homogeneity between groups was not given.

Multiple regression analysis was conducted to determine fac-
tors linked to the functional outcome at one year post-operation, 
with the AOFAS sum score serving as dependent variable. The 
model was controlled for AOFAS sum score at 4 weeks post-
operation. Age, the number of smoked cigarettes per day and 
fracture type, ADNM sum score, PHQ-9 score and QRI Social 
Support scale were entered as independent variables. To control 
for multicollinearity in the model, variance inflation factors were 
determined for the independent variables and had to be below 10.

Fig. 1. Flowchart of patients who completed both assessments of 
functional outcome (American Orthopedic Foot and Ankle Society; 
AOFAS).

 
Assessed for eligibility 

(n=245) 

Enrolled 
(n=110) 

4 weeks post-operation 
Assessment of 

functional outcome 
(n=75) 

Study population 
1 year post-operation 

Assessment of functional 
outcome (n=66) 

Not meeting inclusion criteria (n=1) 
Meeting exclusion criteria (n=67) 
Refused to participate (n=40) 
Other (n=27) 

Contact lost (n=9) 
Withdrawal of consent (n=6) 
Not able to come in for assessment (n=20) 

Deceased (n=1) 
Contact lost (n=7) 

Withdrawal of consent (n=1) 

J Rehabil Med 52, 2020
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To determine which symptoms of AD contribute to functional 
outcome, a linear regression analysis was conducted with the 
ADNM subscales serving as independent variables. A p-value 
< 0.05 was considered significant. Data were analysed using 
IBM SPSS Statistics 23.

RESULTS

Demographic variables and baseline characteristics
Patients were in mean 41.9 years old (standard de-
viation (SD) = 15.2; range: 18–73 years) and 53% 
(n  =  35) were male. Demographic information and 
baseline characteristics are summarized in Table I. 
The majority (60.6%) of the cohort sustained a type-
44B fracture (Table I). Three patients (4.5%) had an 
open fracture. The majority of the cohort (97.0%) 
had an ISS of 4. The mean hospital stay was 8.7 
days (Table I). Fifty-one percent of the patients were 
smokers. Compared with a representative German 
sample (32), the current sample had higher scores on 
the social support scale.

Psychological diagnoses
According to the SCID, 13 (12.1%) patients had a 
history of mental illness. Three patients (4.5%) met the 
diagnostic criteria of AD 4 weeks and one patient (2%) 
one year post-operation. Three patients (5%) had a 
recurrent depressive disorder. None of the patients met 
the criteria for post-traumatic stress disorder (PTSD). 

Symptoms of AD and depression
The ADNM and PHQ-9 scores can be seen in Table II. 
The severity of the symptoms of an AD peak 4 weeks 
post-operation. Preoccupation is the most common 
symptom at all measurement times. Preoccupations are 
recurring memories and thoughts of the fracture (and the 
situation in which it was sustained), which occur unin-
tentionally. There was no significant association between 

a history of mental illness and the ADNM sum score 4 
weeks post-operation (t(14.55) = –1.05; p  =  0.31).

Functional outcome
The mean AOFAS sum score and subscales all increased 
between over time (Table II). One year post-operation 47 
patients (71.2%) had an excellent functional outcome. 
Three patients (4.5%) had a poor outcome.

Multivariable analysis of research questions
Linear regression analysis was conducted in order to 
predict long-term functional outcome. The results are 
shown in Table III. The extent of symptoms of an AD 
(β = –0.43; p < 0.05) and cigarettes smoked per day 
(β = –0.28; p < 0.05), both at 4 weeks post-operation, were 
significant predictors in the final model (F (7, 41) = 3.59, 
p < 0.01, adjusted R2  =  0.27) for functional outcome one 
year post-operation. Variance inflation factors were all 
below 3. We conducted another regression analysis wit-
hout the social support variable to include the 16 patients 
who were not currently in a relationship. Symptoms of 
AD and the number of cigarettes smoked per day remai-
ned significant predictors. The results can be found in 
the supplemental material (Table SI1)

Table II. Change in primary study variables over time (n = 66)

Variables
Baseline 
Mean (SD)

Four weeks post-operation 
Mean (SD)

One year post-operation 
Mean (SD) F-value p-value***

ADNM Sum Score 45.1 (14.1) 46.5 (16.2) 40.8 (14.1)** 7.65a 0.003
ADNM Preoccupation 2.0 (0.67) 1.9 (0.7) 1.7 (0.6)** 7.37a 0.399
ADNM Avoidance 1.4 (0.48) 1.4 (0.6) 1.3 (0.6)** 1.62a 0.195
ADNM Failure to adapt 1.5 (0.6) 1.6 (0.7) 1.4 (0.5)** 3.35a 0.030
ADNM Depression 1.5 (0.6) 1.5 (0.5) 1.4 (0.5)** 0.84a 0.446
ADNM Anxiety 1.5 (0.7) 1.6 (0.8) 1.5 (0.7)** 3.47a 0.024
ADNM Impulse control 1.5 (0.7) 1.6 (0.8) 1.3 (0.6)** 2.26a 0.103
PHQ-9 – 5.6 (4.5)* 3.5 (3.6)** 13.14a 0.000
AOFAS Sum – 58.3 (13.5) 89.3 (14.8) –18.04b 0.000
AOFAS Pain – 32.0 (9.0) 35.0 (8.3) –2.93b 0.005
AOFAS Function – 18.6 (18.6) 45.6 (6.5) –27.42b 0.000
AOFAS Alignment – 7.7 (2.7) 9.0 (2.0) –3.36b 0.001

Differing sample sizes due to patients not giving information/missing data: *n = 65, **n = 63. ***Comparing mean scores between different measurement points. 
aF-value for repeated measures analysis of variance (ANOVA), using Greenhouse-Geisser Correction. bT-value for t-test for paired samples.
ADNM: Adjustment Disorder New Module; PHQ-9: Patient Health Questionnaire-9; AOFAS: American Orthopedic Foot and Ankle Society; SD: standard deviation.

Table III. Regression model for predicting long-term functional 
outcome (n = 48)

B SE β T p-value

AOFAS suma   0.26 0.14   0.26 –0.55 0.09
Age –0.06 0.11 –0.07   1.76 0.58
Subgroup AO classification –1.24 3.29 –0.05 –0.38 0.71
ADNM suma –0.38 0.18 –0.43 –2.10 0.04
PHQa   5.18 6.70   0.16   0.77 0.44
Number of cigarettes/day –0.29 0.13 –0.28   0.03 0.04
QRI Social Support   0.11 4.33   0.00 –2.14 0.98

aAssessed at 4 weeks post-operation
PHQ-9: Patient Health Questionnaire-9; AOFAS: American Orthopedic Foot and 
Ankle Society; SD: standard deviation: QRI: Quality of Relationships Inventory. 

1http://www.medicaljournals.se/jrm/content/?doi=10.2340/16501977-2690
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toms. The current results support the results of Wegener 
et al. (39), indicating that “even moderately elevated 
levels of affective distress may lead to poorer functional 
outcomes”. Remarkably, symptoms of AD correlated 
with functional outcome, while depressive symptoms 
did not. Preoccupation was the most common symptom 
of AD in the study cohort 4 weeks post-operation, and 
the sole psychological factor that had a significant ef-
fect on functional outcome. Preoccupations, which are 
a main characteristic of AD, are triggered by and refer 
to the fracture. Hence, a fracture-specific symptom, and 
not general affective or cognitive symptoms, was signi-
ficantly related to functional recovery. The symptoms 
of AD and depression overlap, but AD has a trigger by 
definition, whereas depression has no clear cause and 
the symptoms are unspecific. These results highlight 
that mental preoccupation with the injury hinders good 
rehabilitation, and anre in agreement with previous stu-
dies, which have shown that cognitive occupation and 
coping (such as catastrophic thinking) play a significant 
role in recovery after orthopaedic trauma (9, 10).

Surprisingly, social support in the relationship had 
no effect on functional outcome. Previous research 
shows that a high number of social relationships, not 
exclusively romantic, is a protective factor in various 
health conditions (40), which is a possible explanation 
for this result.

This study should be interpreted in the light of its 
limitations. Although dropouts did not differ statisti-
cally from the patients who completed the study, there 
is a potential for systematic differences based on un-
measured characteristics. Caution should be exercised 
when generalizing results of this study to other trauma 
populations. In addition, other clinical factors of re-
habilitation, such as readmissions and complications, 
were not taken into account. Due to the study design 
no causal conclusions can be drawn. 

The current study supports approaching patients with 
ankle and lower leg fractures from a biopsychosocial 
perspective, and challenges the traditional biomedical 
model. Surgeons should be aware that psychological 
and behavioural factors impact treatment success 
even more than injury characteristics (41). Informing 
patients about the impact of smoking in the recovery 
process could lead to better functional outcomes. Given 
the findings of this study, which indicate that symptoms 
of AD are a risk for a poor functional recovery, it is 
vital to carefully assess patients who have sustained 
ankle or lower leg fractures and, if necessary, initiate 
psychological interventions. Surgeons would be well 
advised to screen for psychological distress early in 
the treatment process, especially as even subclinical 
levels of symptoms of AD are related to impaired 
functional recovery, as the current results indicate. 

Linear regression analysis was conducted in order to 
predict physical function one year post-operation serving 
as dependent and the subscales of the ADNM serving as 
independent variables. The results are shown in Table IV 
A significant effect was observed for the preoccupations 
scale only (β = –0.38; p < 0.05) in the regression model (F 
(6, 59) = 5.18; adjusted R2 = 0.28; p < 0.01).

DISCUSSION

The prevalence of AD was higher in patients who have 
sustained a fracture of the ankle or foot than in the 
general population, in which it is estimated to be 0.9%  
(33). There appears to be a higher risk of developing 
AD after a fracture. Compared with a representative 
German sample, the study cohort reported higher 
levels of depressive symptoms at all measurement 
points (34). 

The current study identified 2 significant factors 
that were linked to reduced functional outcome one 
year post-operation: (i) smoking; and (ii) symptoms of 
AD. These findings support those of previous studies, 
showing that smoking is predictive of lower physical 
functioning after ankle fractures (5) and is associated 
with a variety of orthopaedic conditions and compli-
cations (35, 36). Impairing osteoblast function and 
hindering collagen synthesis are just 2 examples of the 
many processes of bone and wound healing on which 
smoking has an adverse effect (37). 

Symptoms of AD were related to reduced long-term 
functional outcome, while the fracture type was not. In 
the current study the fracture type was associated only 
with short-term functional outcome. It is possible that 
a complex fracture delays functional recovery, but has 
no effect on the long-term outcome. The findings of 
the current study underline that psychological factors 
play a vital role in physical recovery after orthopaedic 
trauma (38, 39). 

The results show that symptoms of AD have a sub-
stantial correlation with recovery one year after a frac-
ture, even when they do not meet the diagnostic criteria 
for a psychological disorder. This does not appear to be 
related to categorical diagnoses, as shown by the results 
from the clinical interview, but rather to specific symp-

Table IV. Regression model of Adjustment Disorder New Module 
(ADNM) subscales at time 1 on long-term functional outcome 
(n = 65)

Parameter B SE β T p-value

Preoccupations –8.25 3.44 –0.38 –2.40 0.02
Avoidance –0.042 5.07 –0.00 –0.01 0.99
Failure to adapt –2.38 4.94 –0.12 –0.48 0.63
Depression –10.78 5.67 –0.38 –1.90 0.06
Anxiety 2.74 3.56 0.15 0.77 0.45
Impulse control 3.06 3.09 0.16 0.99 0.33
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nality and symptom differentiation. Psychiatry Res 2015; 
229: 940–948.
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of adjustment disorders. Psychol Health Med 2010; 15: 
584–595.

29. Löwe B, Spitzer RL, Zipfel S, Herzog W. Gesundheitsfrage-
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30. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity 
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To ensure optimal treatment, it is crucial to focus not 
only on the physical symptoms, but also on possible 
psychological symptoms. 

Surgical techniques have become more successful, 
and it is now important to also improve other aspects 
of treatment, taking into account the complex proces-
ses of recovery.
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Table SI. Regression model for predicting functional outcome one 
year post-operation including patients currently not in relationship 
(n = 64)

B SE β T p-value

AOFAS suma 0.33 0.13 0.30 2.14 0.02
Age 0.01 0.10 0.01 0.13 0.98
Subgroup AO classification –0.99 3.00 –0.04 –0.33 0.74
ADNM suma –0.28 0.13 –0.31 –2.14 0.04
PHQ-9a –2.35 4.31 0.08 –0.55 0.59
Number of cigarettes/day –0.38 0.13 –0.31 –2.99 0.00

aAssessed at 4 weeks post-operation 
ADNM: Adjustment Disorder New Module: PHQ-9: Patient Health Questionnaire-9; 
AOFAS: American Orthopedic Foot and Ankle Society.

Supplementary material to article by S. Weimert et al. “Symptoms of adjustment disorder and smoking predict 
long-term functional outcome after ankle and lower leg fractures”


