Osteoporosis International (2022) 33:1037-1055
https://doi.org/10.1007/500198-021-06281-y

ORIGINAL ARTICLE q

Check for
updates

Frailty and osteoporosis in patients with hip fractures under the age
of 60—a prospective cohort of 218 individuals

Sebastian Strem Ronnquist' © - Bjarke Viberg? - Morten Tange Kristensen*> . Henrik Palm® -
Jens-Erik Beck Jensen®” - Carsten Fladmose Madsen® - Kristina E. Akesson®'? . Sgren Overgaard'''2.
Cecilia Rogmark’

Received: 27 October 2021 / Accepted: 20 December 2021 / Published online: 14 January 2022
©The Author(s) 2022

Abstract

Summary Research on younger patients with hip fractures is limited. This study adds knowledge on patient and injury char-
acteristics, and DXA was investigated at the time of the fracture. Risk factors for osteoporosis and fractures were numerous
among young patients, and osteoporosis was markedly more prevalent than in the general population.

Introduction Knowledge on younger patients with hip fractures is limited. Common preconceptions are that they suffer
fractures due to high-energy trauma, alcohol or substance use disorder but not associated to osteoporosis. We aimed to
descriptively analyze the characteristics of young and middle-aged patients with hip fractures and examine bone mineral
density (BMD) by dual-energy x-ray absorptiometry (DXA) at the time of the fracture.

Methods A prospective multicenter cohort study on adult patients with hip fractures below age 60 collected detailed informa-
tion on patient characteristics regarding demographics, trauma mechanism, previous fractures, comorbidity and medication,
and lifestyle factors. DXA results were compared to population-based reference data.

Results The cohort contains 91 women and 127 men, median age 53 (IQR 47-57). Most fractures, 83%, occurred in patients
aged 45-59. Two-thirds of all fractures resulted from low-energy trauma. Half of the patients had prior fractures after age
20. Thirty-four percent were healthy, 31% had one previous disease, and 35% had multiple comorbidities. Use of medication
associated with increased fracture risk was 32%. Smoking was prevalent in 42%, harmful alcohol use reported by 29%, and
signs of drug-related problems by 8%. Osteoporosis according to WHO criteria was found in 31%, osteopenia in 57%, and
normal BMD in 12%.

Conclusion In patients with hip fractures below age 60, risk factors for osteoporosis and fractures were numerous. Moreover,
the prevalence of osteoporosis was markedly higher than in the general population. We suggest that young and middle-aged
patients with hip fractures undergo a thorough health investigation including DXA, regardless of trauma mechanism.
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Introduction

Young and middle-aged patients constitute one-tenth of the
total hip fracture population [1-4], but the literature is scarce
concerning this patient group in comparison to the elderly.
Nevertheless, many orthopaedic surgeons have preconcep-
tions regarding who these patients are. Common percep-
tions are that younger patients suffer hip fractures due to
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high-energy trauma, alcohol or substance use disorder but
not due to osteoporosis [3, 6].

These preconceptions could emanate from older studies
or studies from low- and middle-income countries, depicting
high-energy trauma to be the main cause of hip fractures in
younger patients, thereby dismissing any risk of osteopenia
and osteoporosis [3, 7, 8]. Studies on samples representing
the general Western world population of today suggest that
young and middle-aged patients may have both osteopenia
and osteoporosis regardless of trauma mechanism [1, 2,
9-12]. However, there are considerable limitations to these
studies; conclusions on bone health were not based on dual-
energy x-ray absorptiometry (DXA) investigation at the time
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of the fracture but solely on risk factors for osteoporosis,
or on DXA measurement years after the hip fracture [1, 2,
9-11]. Only one smaller previous study performed DXA at
the time of the hip fracture and found a high rate of low bone
mineral density (BMD) in patients aged under 70 years [12].
We designed a prospective multicenter cohort study that
assessed BMD by DXA at the time of the hip fracture in adults
under 60 years of age and performed comparisons to other
DXA reference materials. In addition, detailed information
on patient and injury characteristics was obtained as this is
not previously well investigated. This is the primary report
on baseline results from the “Hip Fracture in adults Under
60 years of age” project (HFU-60), describing the demography
and epidemiology of hip fractures in young and middle-aged
patients, as well as lifestyle factors, comorbidity, and general
health in the cohort together with analysis of DXA results.

Aims

In patients with hip fractures under the age of 60 years, we
aimed to descriptively analyze their characteristics, with
a focus on risk factors for fractures and osteoporosis, and
describe BMD at the time of the hip fracture related to
known normal values in the population.

Material and methods
Settings

Patients were included at any of the participating 4 depart-
ments of orthopaedics and traumatology in Southern Scandi-
navia — Lillebaelt Hospital, Odense University Hospital, and
Copenhagen University Hospital Hvidovre (Denmark) and
Skane University Hospital Malmé (Sweden). Public health care
is provided in both Denmark and Sweden. There is no cost
for the patients in Denmark and a small patients’ fee in Swe-
den. The departments participating in the study provide basic
and advanced orthopaedic care within their local hospitals and
also function as trauma centers for patients in their catchment
areas. All hip fracture treatment within the catchment areas
is performed at the participating orthopaedic departments. As
the aim of the study was to describe the cohort, we did not per-
form comparisons between the departments or the countries; all
included patients were regarded as one common cohort.

Participants
Patients aged 18 to 59 years, who sustained an acute hip frac-
ture (defined by ICD codes S72.00, S72.10, and S72.20) and

treated within 4 weeks at any of the participating departments,
were eligible for inclusion in the study regardless of medical,
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cognitive, and functional pre-fracture status. Pathological frac-
tures, i.e. due to tumour or metastases, were excluded. Other
concomitant injuries were not a reason for exclusion from the
study. The patients’ informed consent was obtained before
inclusion in the study. Malmo started the inclusion in HFU-60
in July 2015, followed by the other centers in the first half of
2016. Inclusion was closed at all departments 31 Dec 2018.

Data collection

As we have collected multiple variables, all collected data
is specified and defined in Appendix Table 5. Data on study
participants was retrieved by the following means:

— Review of medical records and patient interviews

Medical charts were reviewed in each hospital. Patients
were structurally interviewed post-operatively according
to a questionnaire regarding lifestyle and health-related
topics in addition to medical history.

From medical charts and patient interview, previous
diseases and pharmacological treatment during 5 years
prior to the hip fracture as well as information on the
present injury were recorded. Review of the literature and
expert discussions in the research group led to a selection
of specific diseases and pharmacological treatments that
may affect the risk of hip fracture (Appendix Tables 6
and 7), the conditions and drugs were chosen due to their
known or presumed effects on bone mass, risk of falling,
or the ability to hinder or modulate a fall [1, 5, 6, 13]. The
specific diseases and medical treatments were recorded,
as well all other diagnoses and treatments present in the
records. American Society of Anesthesiologists’ (ASA)
classification for the patients was assessed by the attending
anesthesiologist pre-operatively and collected from
medical charts [14]. The trauma mechanism was assessed
and classified as either low-energy trauma, i.e. a fall from
standing or a seated position, or not low-energy trauma if a
higher degree of trauma energy led to the hip fracture.

— Physical activity assessment and functional test

The patients’ pre-fracture physical activity level was
measured by a validated questionnaire, the Swedish
Board of Health and Welfare physical activity questions
(BHW-PA), which is a categorical outcome instrument
for assessment of physical activity [15]. The total physi-
cal activity score is a compound score of the time spent
at physical exercise multiplied by two added to everyday
physical activity time and is rated from minimal activity
(3 points) to maximal activity (19 points) and a score
of > 11 indicates fulfilment of recommended WHO activ-
ity of > 150 min/week, previously confirmed by accel-
erometery [16, 17]. In addition, the patients’ hand grip
strength was measured by a physiotherapist using a Jamar
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dynamometer; the best of three measurements with the
dominant hand was used for analysis [18].
— Alcohol and drug use—patient-reported data
Alcohol and drug use were evaluated by the national
versions of Alcohol Use Disorders Identification Test
(AUDIT) and the Drug Use Disorders Identification Test
(DUDIT) in Swedish and Danish. The written validated
questionnaires on alcohol and drug use were filled out by
the patients during admission regarding their situation
preceding the hip fracture. AUDIT was developed by the
WHO to identify hazardous or harmful alcohol use. DUDIT
is originally a Swedish instrument to identify individuals
with drug-related problems. Both have later been translated
to multiple languages and are used internationally. AUDIT
contains 10 items with a maximum score of 40, and a
score > 6 for women and > 8 for men indicates hazardous
alcohol use. DUDIT holds 11 items on drug use, maximum
score 44, drug-related problems are indicated by >2 for
women and > 6 for men. [19-21]
— Laboratory assessment
Blood samples were part of the clinical work-up, taken
both pre-operatively and post-operatively (Appendix
Table 8). The local hospitals’ accredited laboratory
reference values were used as cut-off values for normal
or pathological test results.
— Fracture classification
The hip fracture was classified as either intra- or ext-
racapsular when a local researcher (orthopaedic surgeon)
reviewed the pre-operative radiographs (AP and lateral
view hip, AP pelvis).
— Bone mineral density investigation

DXA scans were performed at each hospital. Measure-
ments were made at the lumbar spine and unfractured hip
by local clinical standard regimes within 3 months post-
fracture. The DXA scanners used within the study came
from two different manufacturers, General Electric and
Hologic, and showed variability regarding the results on
DXA phantom and human control scans. Therefore, we
decided to use the DXA results without calibration, as this
also represents the clinical setting at the local departments
where patients were investigated and eventually diagnosed
and treated according to DXA result. We defined osteope-
nia and osteoporosis by the WHO definitions according to
T-score (normal > — 1, osteopenia— 2.5 to — 1, osteoporo-
sis < —2.5), as proposed by the International Osteoporosis
Foundation when investigating younger individuals [22].
The diagnosis was based on the lowest result on lumbar
spine, femoral neck, or total hip T-scores, as these sites have
been shown to decrease similarly with age [23]. Patients
recently investigated by DXA prior to the hip fracture were
not re-scanned; the pre-operative results were included in

the analysis. Results for patients where DXA was performed
later than 3 months post-fracture were excluded from analy-
sis, as BMD has been shown to decrease with time after hip
fracture [24]. Mean T-scores for the HFU-60 cohort were
compared to the Third National Health and Nutrition Exami-
nation Survey (NHANES III) data for hip DXA scans, a
sample of the general American population which serves
as reference database for hip DXA scans performed on both
General Electric and Hologic DXA scanners [25, 26].

Bias

The legislation on personal privacy prohibits us to perform a
drop-out analysis of patients confirmed eligible but not included
in the study; we cannot estimate the influence of selection bias.

Study size

The current study consists of all 218 eligible patients accept-
ing participation during the inclusion period. The study is
mainly descriptive; wherefore, power calculations were not
considered necessary.

Ethical considerations

HFU-60 was approved by ethical review boards in Sweden
(Regionala etikprovningsndmnden Lund (Diarienummer:
2015/28)) and Denmark (Videnskabsetisk Komité for
Region Syddanmark (Projekt ID: s-20150137)), registered
at ClinicalTrials.gov (NCT03848195), and conducted in
accordance with the Helsinki declaration. All participants
gave written informed consent.

Statistics

Data was collected locally and then stored online, available
to the participating researchers via password log-in, using
Research Electronic Data Capture (REDCap) (project-
redcap.org). Analysis of data was performed centrally for all
patients, using IBM SPSS version 26. Data was assessed for
normality and continuous variables are presented as mean
(SD) and median (IQR), depending on normal distribution
or not. Analysis of associations in categorical variables was
calculated using chi’ test and T-test was used to compare
means. Results are presented separately for women and men
in order to describe the cohort most accurately. Patients
were also grouped according to DXA result in order to
describe risk factors for low BMD.
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Results

Of all patients with hip fractures treated at the departments
during the study inclusion period, 6% were adults under the
age of 60 years. A total of 91 women and 127 men were
included in the study, 15 patients declined study participa-
tion and 52 eligible patients were not included (Fig. 1).

Demographics

Most hip fractures, 83%, occurred in patients aged 45 to
59 years (Table 1). Women were overrepresented in the oldest
age group, with 52% of the women versus 35% of the men

being 55-59 years of age (p=0.009). Fifty-six percent of the
patients were actively engaged on the labour market, 26% on
early retirement due to poor health, and 11% were unemployed.
Just over half of the patients lived together with another adult
and 5% (8% of the men) resided in an institution. Half of the
patients had a normal body mass index (BMI), and women
were overrepresented in the underweight category (p=0.023).

The injury
Two-thirds of the patients suffered their fracture due to low-energy

trauma, i.e. a fall from standing or seated position, and more often
women (78%) than men (61%) (p=0.007). Intracapsular fractures

Fig. 1 Flowchart of inclusion

d analysis of DXA It . ..
anc andaysis o resuiis Potentially eligible n=5525

(patients with hip fractures at the
departments during study inclusion time)

Malmo: July 2015 — 31 Dec 2018
Hvidovre:  Apr 2016 —31 Dec 2018
Odense: May 2016 — 31 Dec 2018
Kolding: June 2016 — 31 Dec 2018

No further examination for eligibility: n=5205
+ due to age n=5163

v

v

+ no investigator available at department to
examine for eligibility n=42

(age 18<59 years)

Examined for eligibility n=320

Not eligible for study inclusion: n=35
« due to tumour or metastasis n=6
« due to non-acute fracture n=g

v

« not able to follow up (e.g. not living in

Confirmed eligible n=285

(acute non-pathological hip fracture (i.e.
fracture within 4 weeks without signs of
primary tumour or metastasis))

department area) n=24

Not included in study: n=67

» no consent to inclusion n=15

« not able to consent n=16

« deceased before inclusion n=4
critically ill, not able to include n=4

not speaking Danish, Swedish or English
n=3

v

acute psychosis n=4

Included in study n=218

early transfer to another department n=7

already included for contralateral hip
fracture n=1

« other reason n=13

No analysis of DXA result: n=34

v

v

» No DXA performed n=26

Analysis of DXA results n=184

+ DXA performed later than 3 months n=8
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Table 1 Patients’ characteristics Age Women n=91 Men n=127 Total n=218
Min-max 23-59 years 28-59 years 23-59 years
Median (IQR) 55 (51-57) 51 (45-56) 53 (47-57)
Age groups: 18-24 1 (1%) 0 1(.5%)
25-29 0 1(1%) 1(.5%)
30-34 3(3%) 3(2%) 6 3%)
35-39 1(1%) 11 9%) 12 (6%)
40-44 2 (2%) 15 (11%) 17 (8%)
45-49 11 (12%) 22 (17%) 33 (15%)
50-54 26 (29%) 30 (24%) 56 (26%)
55-59 47 (52%) 45 (35%) 92 (42%)
Occupation Women n=_88 Men n=124 Total n=212
Employed (full/part-time, self-employed) 47 (53%) 72 (58%) 119 (56%)
On sick leave 9 (10%) 3(2%) 12 (6%)
Early retirement/disability pension 22 (25%) 34 (27%) 56 (26%)
Unemployed (less than 3 years) 3 (3%) 5 (4%) 8 (4%)
Unemployed (more than 3 years) 7 (8%) 7 (6%) 14 (7%)
Does not work (other reason) 0 312%) 3(1%)
Household circumstances Women n=90 Men n=125 Total n=215
Living alone 34 (38%) 45 (36%) 79 (37%)
Living with someone else 54 (60%) 70 (56%) 124 (58%)
Lives at institution 2 (2%) 10 (8%) 12 (5%)
Body mass index (kg/m?) Women n=91 Men n=121 Total n=212
Mean (SD) 22.96 (+4.62) 24.08 (+3.85) 23.6 (+4.2)
Min—-max 13.6-36.1 13.9-35.8 13.6-36.1
BMI distribution:
Underweight (< 18.5) 15 (17%) 6 (5%) 21 (10%)
Normal (18.5-24.99) 42 (46%) 73 (60%) 115 (54%)
Overweight (25.0-29.99) 28 (31%) 37 (31%) 65 (31%)
Obese (>30.00) 6 (7%) 5 (4%) 11 (5%)
Trauma mechanism Women n=91 Men n=127 Total n=218
Low-energy trauma 71 (78%) 77 (61%) 148 (68%)
Not low-energy trauma 20 (22%) 50 (39%) 70 (32%)
Fracture type Women n=91 Men n=127 Total n=218
Intracapsular fracture 55 (60%) 71 (56%) 126 (58%)
Extracapsular fracture 36 (40%) 56 (44%) 92 (42%)

were slightly more common than extracapsular ones (Table 1). No
patients were diagnosed with an atypical femur fracture.

Lifestyle factors

Ninety-two percent of the patients reported no specific die-
tary preferences (Table 2). Regarding physical activity, less
than half of the patients reached a BHW-PA score of 11, i.e.
a recommended physical activity level of 150 min/week,
and hand grip strength showed a wide range, 4.5-80.0 kg.
Smokers accounted for 42% of the patients and 16% were
previous smokers. AUDIT results ranged from minimum to
maximum score and 19 women (25%) and 37 men (31%)

reported a hazardous or harmful alcohol use. DUDIT results
ranged from 0 to 36 points and 4 women (5%) and 11 men
(10%) report signs of drug-related problems.

Medical history

A history of previous disease was common; in all, 313 dis-
eases, both potentially hip fracture associated and other dis-
eases, were found in 144 patients (66%) (Table 3). A total
of 105 patients (48%) presented 188 diseases potentially
associated with hip fracture and any other disease(s) were
present in 98 patients (45%). Women presented a larger pro-
portion than men of both potentially hip fracture associated
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Table 2 Lifestyle fact
ifestyle factors Diet

Regular diet
Vegetarian/vegan
Diabetes diet

Other *

Physical activity level ®
Median score (IQR)
Physical activity level score > 11
Hand grip strength (kg)
Min—max

Mean (SD)

Smoking

Never regular smoking

Previous smoker (quit>?2 years ago)
Current smoker (or quit <2 years ago)

Pack years:

Pack years min—max
Pack years median (IQR)
AUDIT ¢

Hazardous or harmful alcohol use:

AUDIT min—max

AUDIT median (IQR)

DUDIT ¢

Signs of drug-related problems:
DUDIT min-max

DUDIT median (IQR)

Women n=_82 Men n=121 Total n=203
78 (95%) 108 (89%) 186 (92%)

3 (4%) 3 (2%) 6 (3%)

0 7 (6%) 7 (3%)
1(1%) 3 (3%) 4 (2%)
Women n=285 Men n=122 Total n=207
9 (6-13) 9 (5-17) 9 (6-15)

30 (35%) 54 (44%) 84 (41%)
Women n="76 Menn=116 Total n=192
7.1-42.0 4.5-80.0 4.5-80.0
28.1(7.2) 46.1 (13.8) 39.0 (14.6)
‘Women n =88 Men n=125 Total n=213
33 (38%) 57 (46%) 90 (42%)

16 (18%) 18 (14%) 34 (16%)

39 (44%) 50 (40%) 89 (42%)
Women n=52 Men n=58 Total n=110
0.3-70 0.9-107.5 0.3-107.5
25.4 (14.3-38.8) 30 (15-42.4) 29.3 (15-40)
Women n="76 Menn=118 Total n=194
19 (25%) 37 (31%) 56 (29%)
0-40 0-36 0-40

4 (1-5.75) 5(3-9) 4 (2-8)
Women n="79 Menn=111 Total n=190
4 (5%) 11 (10%) 15 (8%)

0-8 0-36 0-36

0 (0-0) 0 (0-0) 0 (0-0)

#Muslim, milk and cheese free, gluten free, phosphate reduced kidney diet
>The Swedish Board of Health and Welfare physical activity questions (BHW-PA), a score of 11 and above

fulfils WHO recommendations

CAUDIT Alcohol Use Disorders Identification Test
4PUDIT Drug Use Disorders Identification Test

and other diseases (p=0.025). The number of patients with
multiple comorbidities is presented in Table 3. Specific dis-
eases potentially associated with increased risk of hip frac-
ture are presented in Appendix Table 6; neurological disease,
diabetes, psychiatric disease and disability, osteoporosis, and
chronic obstructive pulmonary disease were the most ubiqui-
tous, accounting for 59% of the diseases.

Two-thirds of the patients were classified as ASA I or
I, i.e. none or mild systemic disease, and the remaining
patients were classified as ASA III-1V (Table 3). Half of
the patients had a history of any previous fracture and 5%
reported a previous hip fracture. In total, 17% of the cohort
reported a family history of fragility fractures.

Previous medication

During the 5 years preceding the hip fracture, 135 patients
(62%) had used any regular medication and 70 patients
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(32%) had a total of 130 pharmacological treatments from
medication groups potentially associated with increased
fracture risk (Appendix Table 7). The most common treat-
ments were proton pump inhibitors, selective serotonin reup-
take inhibitors and opioids, together they accounted for 40%
of the potentially hip fracture associated treatments.

Blood sample results

Blood samples were drawn on mean 1.4 (SD 1.1) days pre-
operative and mean 2.04 (2.4) days post-operative. Results
below reference in more than a quarter of the post-operative
samples were found for calcium (29%), albumin (45%), vita-
min D (52%), testosterone (60%) in men, and estradiol (85%) in
women (Appendix Table 8). Of the pre-operative blood samples,
leucocytes and CRP were above reference in 75% and 30%, and
hemoglobin was below reference in 37% of the samples.
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Table 3 Medical history

Women n=91 Men n=127 Total n=218
Any previous disease 65 (71%) 79 (62%) 144 (66%)
Patients with specific disease(s) potentially 52 (57%) 53 (42%) 105 (48%)

associated with hip fracture *
Patients with any other disease(s) 49 (54%) 49 (39%) 98 (45%)
Comorbidity (potentially hip fracture asso- Women n=91 Men n=127 Total n=218
ciated and other diseases)

No previous disease 26 (29%) 48 (38%) 74 (34%)
1 comorbidity 25 (28%) 43 (34%) 68 (31%)
2 comorbidities 12 (13%) 20 (16%) 32 (15%)
3 comorbidities 10 (11%) 10 (8%) 20 (9%)
4 comorbidities 8 (9%) 3 2%) 11 (5%)
5 comorbidities 6 (7%) 1 (1%) 7 3%)
6 comorbidities 1 (1%) 1 (1%) 2 (1%)
7 comorbidities 1 (1%) 1 (1%) 2 (1%)
8 comorbidities 2 (2%) 0 2 (1%)
ASA classification Women n=91 Men n=127 Total n=218
ASA T 16 (18%) 44 (35%) 60 (28%)
ASATI 42 (46%) 44 (35%) 86 (39%)
ASA I 31 (34%) 35 (28%) 66 (30%)
ASA TV 2 2%) 4 (3%) 6 (3%)
Hospital admission Women n=90 Men n=124 Total n=214
Hospital admission within last year 24 (27%) 27 (22%) 51 (24%)
Previous hip fracture Women n=90 Men n=124 Total n=214
Yes, contralateral 3(3%) 6 (5%) 9 (4%)
Yes, ipsilateral 0 1 (1%) 1(.5%)
Previous fracture (after 20 years of age) Women n=87 Menn=121 Total n=208
Previous other fracture 44 (51%) 53 (44%) 97 (47%)
Fragility fracture in the family Women n=_86 Men n=123 Total n=209
Yes 21 (24%) 14 (11%) 35 (17%)
No 49 (57%) 82 (67%) 131 (63%)
Do not know 16 (19%) 27 (22%) 43 (21%)

Specific diseases potentially associated with hip fracture are specified in Appendix Table 5

DXA results

A total of 184 patients’ DXA scan results were included
in the analysis. They were aged 28-59 years, the median
was 53 (IQR 47-57) years, compared to a median age of
55 (48-57) for the 26 patients not attending DXA and the
8 patients examined by DXA >3 months post-fracture who
were excluded from the analysis. Median time to DXA inves-
tigation from hip fracture surgery was 5 (-324) days, 85%
of the analyzed patients had DXA scans within 1 month.
T-scores at the lumbar spine, total hip, and femoral neck
were normal in 12%, osteopenic in 57%, and osteoporotic
in 31% of the patients. The distribution was similar, with
no statistically significant differences between women and
men or between low-energy and not low-energy trauma
mechanisms, but with a tendency of marginally better DXA
results among patients with higher than low-energy trauma

mechanism (Table 4). In the youngest age groups, none of
the patients had normal DXA results. Normal DXA was
firstly seen in age group 40—44 and the highest proportion of
normal results was found in age group 45-49 (27% normal).
Mean T-scores at the femoral neck and total hip in our cohort
were lower in all age groups for both women and men compared
to NHANES III data (Fig. 2). NHANES III mean T-scores were
all normal (>-1), but our cohort’s mean T-scores were categorized
as osteopenia (< —1 to> —2.5) in all age groups. Mean T-scores
for men from our cohort were lower with increasing age, as
NHANES III mean T-scores for both men and women were. In
contrast, mean T-scores in women from our cohort were higher
with increasing age, both at the femoral neck and total hip.
Patient characteristics according to DXA result for 184
patients assessed by DXA are presented by sex in Appen-
dix Table 9. Smoking, lower BMI, a family history of a
fragility fracture, and low vitamin D were more frequent
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Table 4 DXA diagnosis by

Normal Osteopenia Osteoporosis

sex, ageA group, and trauma T-score> —1 T-score—2.5to—1 T-score< —2.5
mechanism

Sex

Women n=76 9 (12%) 41 (54%) 26 (34%)

Men n=108 13 (12%) 64 (60%) 31 (29%)

Age groups

25-29n=1 0 1 (100%) 0

30-34 n=6 0 4 (67%) 2 (33%)

35-39n=11 0 10 (91%) 1 (9%)

4044 n=15 2 (13%) 8 (53%) 5 (33%)

4549 n=26 7 (27%) 13 (50%) 6 (23%)

50-54 n=51 3 (6%) 31 (61%) 17 (33%)

55-59 n="74 10 (14%) 38 (51%) 26 (35%)

Trauma mechanism

Low-energy trauma n= 120 12 (10%) 65 (54%) 43 (36%)

Not low-energy trauma n =64 10 (16%) 40 (63%) 14 (22%)

Total

n=184 22 (12%) 105 (57%) 57 (31%)

Diagnosis based on the lowest T-score on the lumbar spine, femoral neck, or total hip DXA investigation
performed at the time of the fracture. Low-energy trauma was defined as a fall from standing or seated
position, and any higher degree of trauma energy was classified as not low-energy trauma

0.5
0
© -0.5
o
&
s -1
c
©
]
S -15
-2
-2.5
20-29 30-39 40-49 50-59
Age groups
ee{d++ NHANES Il TH men eeo/ee NHANES Il FN men NHANES Il TH women << <3<+ NHANES IIl FN women
el HFU-60 TH men ey HFU-60 FN men HFU-60 TH women =@ HFU-60 FN women

Fig.2 Comparison of mean T-score by age group, HFU-60 vs. the formula: T-score=(measured BMD — young adult mean BMD)
NHANES III. Multiple line chart of HFU-60 mean T-scores for / young adult population SD [23]. Mean T-scores for HFU-60 were
women and men compared to NHANES III mean T-scores calculated significantly lower than NHANES III regarding both TH and FN
from BMD data [25]. TH total hip, FN femoral neck. NHANES III for men (p= <.001), TH for women (p=.020), and FN for women
mean BMD data for age groups were converted to T-scores using (p=.027)
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in both women and men with low DXA results. Previous
disease, previous fracture, and a higher number of comor-
bidities were more common in women with low DXA.
For men with low DXA, a higher AUDIT score and hip
fracture due to low-energy trauma were more frequent.

Discussion

In the present study on patients with hip fractures under 60 years
of age, we found several risk factors for osteoporosis and fractures
in our study cohort, and also a high prevalence of osteopenia and
osteoporosis upon DXA investigation at the time of the hip fracture.

Demographics

In contrast to hip fractures in the elderly, it has been shown
before that the younger the patients, the larger the propor-
tion of men is [3, 7, 9, 11]. Accordingly, 58% of our cohort
were men. The explanation is probably a combination of
multiple reasons resulting in young men being at higher
risk of fractures than young women; in our cohort, the men
presented heavier smoking, more alcohol and drug use,
and more fractures due to a higher than low-energy trauma
mechanism suggesting a more risk-taking behaviour in men.

The fact that only half of the participants were working,
compared to four-fifths among the general population 20
to 64 years of age in Denmark and Sweden[27], reflects
a socioeconomic distress known to be associated with an
increased fracture risk [28].

The injury

Two-thirds of the hip fractures in our cohort were related
to low-energy trauma, i.e. a fall from standing or a seated
position, in contrast to the preconception that hip fractures in
younger patients are caused mainly by high-energy trauma.
Previous studies present large variations in trauma mecha-
nisms, depending on inclusion criteria and settings. Studies
on general hip fracture populations like ours support our
finding that low-energy trauma was the cause for a majority
of the fractures [1, 9, 10].

No patients were diagnosed with an atypical femur frac-
ture; considering the previously reported low incidence of
1.74 fractures per 10 000 patient-years [29] and that only 7
patients used bisphosphonates, no atypical femur fractures
were expected in the cohort.

Lifestyle factors

The physical activity level in our cohort was lower than a
Swedish random population sample measured by the same
questionnaire [15]. More than half of our study participants
had a lower physical activity level than the recommended
minimum according to the WHO of 150 min per week [17].
In contrast, 72% of the general population in Denmark and
66% in Sweden reach the recommended minimum physical
activity level [30, 31].

On hand grip strength measurement, 57% of the women
and 58% of the men had results lower than the mean from a
random population sample of Danish women and men aged
19 to 72 years [18]. Considering that the hand grip strength
was lower with increasing age in the general population,
our younger cohort performed markedly lower results than
the general population of comparable ages.

Smoking was 2.5 to 3.8 times as common in the study
cohort than in the general population, where 17% smoke in
Denmark and 11% in Sweden [32, 33]. The rate of smok-
ers was also higher than in most other young hip fracture
cohorts [1, 2, 34] but on par with Al-Ani et al. [12].

Among our study participants, harmful use of alcohol and
drug-related problems were much more common than what
is reported from the general population in the countries. One
quarter of the women had a harmful alcohol consumption,
and the Swedish average is suggested to be 11% [19]. The
corresponding number for men was 31% in the study, and
population data suggest 18 to 23% in Sweden and Denmark
[19, 35]. In other observational studies, the presence of alco-
hol use disorder varies from 15 to 38% [2, 9, 10, 36, 37].
A cohort from Scotland, described by Stearns et al., exhibit
extreme use of alcohol and tobacco, 47 and 67%, but is char-
acterized as a “largely very deprived population” [38].

On the DUDIT questionnaire, 8% of the study cohort
presented a result indicating a drug-related problem, which
is close to 3 times higher than previously reported from the
Swedish population [20]. To the best of our knowledge, no
earlier studies on patients with hip fractures have used DUDIT
to estimate substance use disorder; wherefore, comparison
is not possible. Still, the majority of the fracture patients did
not have alcohol or substance use disorder, which is other-
wise a perfunctory explanation often heard—that younger

patients with hip fractures are “addicts”. This suggests that
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other associated factors may be present as well in young and
middle-aged patients with hip fractures.

Medical history

In terms of comorbidity, our cohort was divided into
thirds, with either none, one, or several comorbidities.
The third of the patients with multiple comorbidities car-
ried 78% of the total disease burden. Previous diseases
potentially associated with hip fracture were found in
48% of the patients. Other studies on young hip fracture
patients have noted comorbidities in 9 to 55%, suggesting
different types of populations between the studies [7, 10,
36, 38-41].

Previous medication

Proton pump inhibitors and selective serotonin reuptake
inhibitors were consumed by 9 and 8% of the patients,
respectively. Corticosteroids, a known mediator of poor
bone health [13], were used by 5%, and previous studies
have reported on 1 to 9% [10, 42].

Blood sample results

Pathological values for calcium, vitamin D, and albumin
were common. This may reflect predisposal for poor bone
health and general frailty. Also the findings of low sex hor-
mones could be associated with low BMD, but these tests
were taken post-operatively and after opioids were given,

which may lower the level of testosterone [43].

DXA results

Analysis of bone mineral density at the time of the hip frac-
ture showed a high prevalence of osteopenia and osteoporo-
sis, only 1 in 8 had a normal DXA result. Patients with a hip
fracture due to a higher than low-energy trauma mechanism
had slightly better DXA results, but still only 1 in 6 had a
normal T-score. Remarkably, no normal results were found
in patients younger than age 40. Mean T-scores for women
and men from the HFU-60 cohort were lower than NHANES

@ Springer

IIT in all age groups and were all categorized as osteopenia.
These findings state that bone quality should be suspected
to be abnormal in young and middle-aged patients with hip
fractures. Furthermore, we were not able to distinguish any
subgroups with no or low risk of low bone mass, why all
young and middle-aged patients with hip fractures may be
considered at risk of low bone mass, and should be investi-
gated accordingly [44].

In comparison, normative DXA data from a population-
based sample of 25-year-old women from Malmo, Sweden,
reported a much lower prevalence of osteopenia and osteopo-
rosis [45]. Thus, osteopenia in either femoral neck, total hip,
or lumbar spine was seen only in 4.5-9.3% of the cases and
osteoporosis in 0-0.3%.

In a population-based sample of women and men aged
30-60 years, from Tromsg, Norway, the prevalence of osteo-
porosis in femoral neck or total hip is reported to be between
0 and 5% depending on age and sex, i.e. considerably lower
than our findings [46].

That our cohort of patients with hip fractures under the
age of 60—regardless of trauma mechanism—have infe-
rior bone health is supported by the similarity between our
results and Al-Ani et al., who found osteopenia in 54% and
osteoporosis in 35% in their somewhat older group with hip

fractures from Stockholm, Sweden [12].

Limitations

Our study has some limitations; the legislation on personal
privacy prohibits us to perform a drop-out analysis of eligi-
ble patients not included in the study; therefore, we cannot

estimate the influence of selection bias.

An upper age limit of 60 years could be considered both
too high and too low for a study focusing on non-elderly hip
fracture patients. There is no consensus regarding the cut-off
between non-elderly and elderly patients; a range from 40
to 70 years have been used in earlier studies [12, 39]. We
chose 60 years as the upper age limit of our cohort, partly
due to the clinical guidelines at the department of origin
of the study, where 60 years of age has been the divide for
arthroplasty, rather than osteosynthesis, as the treatment of
choice for displaced femoral neck fractures. The proportion
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of non-elderly individuals of all hip fracture patients is
2-13% according to previous reports [4, 6], the proportion
in our material is 6% which corresponds well considering
the variation in age limits in previous studies.

One could argue that there are few very young patients
in our cohort, 91% of the patients are aged 40 to 59 years,
but this is coherent with a Danish register study where 90%
of hip fractures in patients under 65 years of age are found
in patients aged 40 to 65 [4]. In a Swedish register study on
patients with hip fractures younger than 50 years, the median
age was 42 [47]. When excluding patients aged 50-59, our
cohort show a corresponding median age of 44; hence, we

consider our sample sufficiently representative.
Strengths

We consider our study to have important strengths; three
quarters of the eligible cases were included in this multi-
center prospective study. The patients were thoroughly
investigated regarding demographics, trauma mechanism,
lifestyle factors, comorbidity, and medication as well as by
blood samples and DXA, providing an extensive descrip-
tion of the patient group. The participating hospitals served
both urban and rural catchment areas and provided care for
all fracture cases regardless of trauma or patient type. Care
given at low or no cost for the patients ensures that no one
abstains from seeking hospital care. Thereby, we regard our
study population to reflect the entire, heterogenous group of
individuals suffering hip fractures in young and middle age.
This is in contrast to studies performed at Level I trauma
centers or health care systems were socially deprived indi-
viduals have little access to hospital care, leading to selec-
tion bias [7]. Our results are generalizable to many high-
income countries, whilst other parts of the world may face
more traffic or occupational injuries and a different case mix
[8, 41].

We believe that DXA performed at the time of hip frac-
ture in contrast to years after, more accurately describes the
pre-fracture condition. Al-Ani et al. [12] have presented
similar DXA results adjacent to the fracture, but in a smaller
and older patient group. To put our DXA results in rela-
tion to normative data, we have compared our findings to

reference populations regarding different ages and sex, both
internationally used reference data (NHANES III) [25] and
locally collected normative DXA result data [45, 46]. The
comparisons support the argument that the bone health of
young and middle-aged patients with hip fractures is inferior
to what could be expected in the general population of the
same ages.

Conclusion

Our cohort of patients with hip fractures under the age of 60
is heterogenous; the patients present a wide range of demo-
graphics and lifestyle factors as well as previous fractures
and comorbidities. Based on our findings, young and mid-
dle-aged patients with hip fractures show signs of vitality
and health, yet primarily—and more concerning—there is
a high degree of frailty and risk factors for osteoporosis and
fractures are numerous. We also found a high prevalence of
osteopenia and osteoporosis compared to the general popula-
tion, only one in eight had a normal DXA result.

Clinical perspective

The majority of the patients had previous medical conditions
and abnormal blood sample results as well as inferior bone
quality on BMD assessment by DXA. We suggest that all
young and middle-aged patients with hip fractures should
undergo a thorough health investigation including DXA, a
non-invasive and relatively easily accessible procedure that
previously have been reported to be performed in only less
than half of young patients with hip fractures [1].

The variation in patient characteristics and physical
abilities at the time of the hip fracture suggests that these
patients have different needs regarding rehabilitation to
reach their pre-fracture functional level and demands.
Other rehabilitation pathways tailored to the needs of these
patients, not only standard geriatric hip fracture rehabilita-
tion, are assumingly needed. This will be analyzed further
in future studies within the HFU-60 project.
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Appendix

Table 5 Definition of recorded variables

Variable Data source Method of assessment (measurement)
Demographics

Age Personal number # Age at fracture according to birth date
Sex Personal number ? Sex as defined by personal number
Occupation Patient interview Pre-defined category selected by patient

Household circumstances

BMI

The injury

Trauma mechanism

Fracture type

Lifestyle factors

Smoking

Pack years

Diet

AUDIT [19]

DUDIT [20]

Physical activity level score (BHW-PA [15])
Hand grip strength

Medical history

Any previous disease

Potentially hip fracture associated previous disease
Hospital admission within 1 year prior to hip fracture
ASA classification [14]

Previous hip fracture

Previous other fracture (after 20 years of age)
Fragility fracture in first-hand relative
Previous medication

Blood sample result

DXA result

Patient interview

Patient interview and medical charts

Patient interview and medical charts
Radiographs

Patient interview
Patient interview
Patient interview
Patient questionnaire
Patient questionnaire
Patient interview

Functional test by physiotherapist

Patient interview and medical charts
Patient interview and medical charts
Patient interview and medical charts
Medical charts

Patient interview and medical charts
Patient interview and medical charts
Patient interview and medical charts
Patient interview and medical charts
Medical charts

DXA investigation

Pre-defined category selected by patient
Weight divided by squared length (kg/m?)

Defined as low-energy or not low-energy
Classified by orthopaedic surgeon

Pre-defined category selected by patient

Average number of cigarettes/day x years smoking

Pre-defined category selected by patient

Score according to questionnaire instructions
Score according to questionnaire instructions
Score according to questionnaire instructions

Measured in kg by dynamometer

Presence of previous disease

Presence of pre-specified previous disease
Defined as yes or no

Assessed by anesthesiologist

Defined as yes or no

Defined as yes or no

Defined as yes or no

Presence of pre-specified medical treatments
Defined as normal or below/above reference
Result defined according to WHO definitions

*The personal number is a national identification number including information on birth date and sex, unique to every individual, used nationally

in both Denmark and Sweden
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Table 6 Speciﬁc.disease.s Women n=91 Menn=127 Total n=218
potentially associated with
increased risk of hip fracture Number of patients with disease(s) potentially associated 52 (57%) 53 (42%) 105 (48%)
with hip fracture
Neoplasms
ICD-10 chapter 2, code C00-D49
Malignant disease 2 (2%) 32%) 5 (2%)
Endocrine, nutritional and metabolic diseases
ICD-10 chapter 4, code E—
Diabetes 10 (11%) 13 (10%) 23 (11%)
Hyperthyreosis 1 (1%) 0 1(0.5%)
Hypothyreosis (treated w. substitution) 8 (9%) 1 (1%) 9 (4%)
Hyperparathyroidism 1 (1%) 1 (1%) 2 (1%)
Mb Cushing 1 (1%) 0 1(0.5%)
Hypophosphatemia 0 1 (1%) 1(0.5%)
Hypogonadism in men - 1 (1%) 1 (1%)
Prolonged amenorrhea in women of fertile age 2 (2%) - 2 (2%)
Mental, Behavioral and Neurodevelopmental disorders
Icd-10 chapter 5, code F-
Anorexia 3(3%) 0 3(1%)
Psychiatric disease and disability 8 (9%) 12 (9%) 20 (9%)
(e.g. depression, psychosis, dementia, retardation)
Diseases of the nervous system
ICD-10 chapter 6, code G-
Status post stroke 5 (6%) 2 (2%) 7 (3%)
Other neurological disease 18 (20%) 15 (12%) 33 (15%)
(e.g. polyneuropathy, paresis)
Diseases of the respiratory system
ICD-10 chapter 10, code J—
Chronic obstructive pulmonary disease 10 (11%) 6 (5%) 16 (7%)
Diseases of the digestive system
ICD-10 chapter 11, code K—
Inflammatory bowel disease (e.g. Mb Crohn) 3 (3%) 1 (1%) 4 (2%)
Malabsorption 5 (6%) 1 (1%) 6 (3%)
(e.g. bowel resection, coeliac disease)
Diseases of the musculoskeletal system and connective tissue
ICD-10 chapter 13, code M—
Rheumatoid arthritis and other rheumatic conditions 9 (10%) 4 (3%) 13 (6%)
Childhood hip disease 1 (1%) 1 (1%) 2 (1%)
(e.g. dysplasia, Mb Legg-Calvé-Perthes)
Osteoporosis 13 (14%) 4 3%) 17 (8%)
Diseases of the genitourinary system,
ICD-10 chapter 14, code N—
Renal insufficiency 1 (1%) 5 (4%) 6 (3%)
Other diagnosis that impairs walking ability 8 (9%) 8 (6%) 16 (7%)
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Table 7 Previous potentially hip fracture associated medication

Women n=91 Menn=127 Totaln=218

Previous use of potentially hip fracture associated medication 34 (37%) 36 (29%) 70 (32%)
ATC code Example of use/diagnosis Example of medication name
A02BC Peptic ulcer, gastro-oesopha- Omeprazole, pantoprazole, 12 (13%) 7 (6%) 19 (9%)
Proton pump inhibitors geal reflux disease lansoprazole
NO6AB Antidepressants Citalopram, sertraline, fluox- 10 (11%) 8 (6%) 18 (8%)
Selective serotonin reuptake etine

inhibitors
NO2A Pain Morphine, methadone, fentanyl 8 (9%) 7 (6%) 15 (7%)
Opioids
HO2AB Systemic corticosteroids Prednisolone, betamethasone, 6 (7%) 6 (5%) 12 (6%)
Glucocorticoids hydrocortisone
BOI1A Antithrombotic therapy Heparin, dalteparin, warfarin 4 (4%) 8 (6%) 12 (6%)
Antithrombotic agents
NO3AF Antiepileptics Carbamazepine, oxcarbazepine, 5 (5%) 5 (4%) 10 (5%)
Carboxamide derivates rufinamide
CO3CA Hypertension, heart failure Furosemide 5 (5%) 4 (3%) 9 (4%)
Loop-diuretics
MO1A RA, osteoarthrosis, pain Diclofenac, ibuprofen 4 (4%) 5 (4%) 9 (4%)
NSAID
HO3AA Hypothyreosis Levothyroxine, liothyronine 7 (8%) 1 (1%) 8 (4%)
Thyroid hormones
MO5B Osteoporosis Aledronic acid, zoledronic acid 3 (3%) 4 (3%) 7 (3%)
Bisphosphonates
GO03 Hormonal therapy Androgens, estrogens 3 (3%) 2 (2%) 5 (2%)
Sex hormones
LO01, L04 Cancer, rheumatoid arthritis Cyklophosphamide, busulfan, 2 (2%) 2 (2%) 4 (2%)
Antineoplastic and immu- methotrexate

nomodulating agents
LO2BG Cancer (breast, endometrial, Anastrozole, letrozole, exemes- 1 (1%) 0 1(0.5%)
Aromatase inhibitors prostatic) tane
GO3AC06 Contraceptive Medroxyprogesterone 1 (1%) 0 1 (0.5%)
Progestogens
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Table 8 Blood sample results

No. of samples Below reference Normal Above reference

Women Men Women Men Women Men Women Men
Pre-operative
Hemoglobin 90 127 40 (44%) 41 (32%) 50 (56%) 84 (66%) 0 2 (2%)
Leucocytes 89 124 1 (1%) 0 23 (26%) 29 (23%) 65 (73%) 95 (77%)
Platelet count 72 93 9 (13%) 7 (8%) 57 (719%) 80 (86%) 6 (8%) 6 (7%)
CRP 90 124 N/A N/A 72 (80%) 77 (62%) 18 (20%) 47 (38%)
Sodium (Na+) 90 127 24 (27%) 28 (22%) 63 (70%) 98 (77%) 3 (3%) 1 (1%)
Potassium (K +) 90 127 14 (16%) 11 (9%) 71 (79%) 100 (79%) 5 (6%) 16 (13%)
Creatinine 89 127 33 (37%) 18 (14%) 52 (58%) 91 (72%) 4 (5%) 18 (14%)
INR 83 112 N/A N/A 73 (88%) 100 (89%) 10 (12%) 12 (11%)
Post-operative
Calcium-P 77 112 24 (31%) 31 (28%) 53 (69%) 80 (71%) 0 1 (1%)
Albumin 69 101 40 (58%) 37 (37%) 29 (42%) 64 (63%) 0 0
25-hydroxyvitamin D 74 104 34 (46%) 59 (57%) 40 (54%) 45 (43%) N/A N/A
Alkaline phosphatase 84 107 1 (1%) 3 (3%) 68 (81%) 83 (78%) 15 (18%) 21 (20%)
PTH 79 114 0 3 (3%) 71 (90%) 96 (84%) 8 (10%) 15 (13%)
TSH 77 115 5(7%) 0 69 (87%) 107 (93%) 3 (4%) 8 (7%)
T3 24 26 6 (25%) 1 (4%) 17 (71%) 24 (92%) 1 (4%) 1 (4%)
T4 26 33 0 0 26 (100%) 30 (91%) 0 3 (9%)
P-Testosterone - 108 - 65 (60%) - 43 (40%) - 0
Estradiol 72 - 61 (85%) - 11 (15%) - 0 -
Tissue transglutaminase antibody 75 109 N/A N/A 74 (99%) 109 (100%) 1(1%) 0
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Table 9 Patient characteristics according to DXA result, focusing on risk factors for osteoporosis

Age median (IQR)
Smoking*

Non-smoker

Previous smoker
Current smoker

Pack years*

Min-max

Median (IQR)

AUDIT*

High AUDIT

Min-max

Median (IQR)

DUDIT*

High DUDIT

Min-max

BMI*

Min-max

Mean (SD)

Trauma mechanism
Low-energy trauma

Not low-energy trauma
Any disease

Potentially hip fracture associated disease
Other disease(s)
Hospital admission within last year*
ASA classification
Mean (SD)

ASAT

ASATI

ASA I

ASA TV

Comorbidity calculation
Min-max

Mean (SD)

Any previous fracture®
Fragility fracture in the family*

Previous potentially hip fracture associated
medication

Blood samples below reference*
Calcium

Albumin

Vitamin D

Testosterone

Estradiol

Women Men
Low DXA Normal DXA Low DXA Normal DXA
T-score< — 1 n=67 T-score> —1n=9 T-score< —1 n=95 T-score> —1n=13
54 (51-57) 56 (50-58.5) 51 (44-56) 49 (45-56.5)
n=66 n=94
24 (36%) 5 (56%) 41 (44%) 9 (69%)
13 (20%) 1 (11%) 13 (14%) 2 (15%)
29 (44%) 3 (33%) 40 (43%) 2 (15%)
n=40 n=4 n=47 n=4
0.3-54 6.8-47 0.9-107.5 10-52.5
25 (13-37) 34 (11-47) 30 (18-44) 26 (11-49)
n=>58 n=_§8 n=90
15 (26%) 2 (25%) 28 (31%) 3 (23%)
0-40 0-13 0-36 0-24
4 (1-6) 4.5 (1.5-5.8) 5(3-9) 3(0.5-7.5)
n=61 n=7 n=383 n=12
3(5%) 1 (14%) 10 (12%) 0
0-5 0-8 0-36 0-0

n=91
16.7-33.9 23.1-36 15.8-35.8 21.7-34.6
22.8 (4) 28.4 (4.4) 24.1 (3.7) 26.4 (3.3)
50 (75%) 7 (78%) 58 (61%) 5 (39%)
17 (25%) 2 (22%) 37 (39%) 8 (62%)
47 (70%) 5 (56%) 56 (59%) 11 (85%)
40 (60%) 2 (22%) 37 (39%) 6 (46%)
34 (51%) 4 (44%) 34 (36%) 8 (62%)
16 (24%) 2 (22%) 19 (20%) n=94 4 (31%)
2.09 (0.71) 2.11(0.93) 1.95 (0.86) 1.85 (0.69)
14 (21%) 2 (22%) 35 (37%) 4 (31%)
33 (49%) 5 (56%) 32 (34%) 7 (54%)
20 (30%) 1 (11%) 26 (27%) 2 (15%)
0 1 (11%) 2 (2%) 0
0-7 0-7 0-7 0-5
1.82 (1.8) 1.33 (2.3) 1.09 (1.3) 1.69 (1.4)
34 (51%) 2 (22%) 37 (40%) n=93 11 (85%)
19 (30%) n=64 1(11%) 13 (14%) n=92 0
26 (39%) 3 (33%) 28 (30%) 4 (31%)
18 31%) n=59 229%)n=7 23 (26%) n=386 4(36%)n=11
29 (55%) n=53 4 (67%)n=06 26 (34%) n=76 4 (44%)n=9
26 (46%) n=56 1 (17%) n=6 46 (59%) n=78 4(36%)n=11
- - 47 (57%) n=82 9(75%)n=12
46 (85%) n=54 51%)n=7 - -

*Variables with missing data, the number of observations for each variable is indicated for each cell with missing data
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