Recent changes in the pattern of hand injuries in Hong
Kong: a regional hospital survey

LK Hung, KY Choi, K Yip, J Chan, PC Leung

Adultinpatients with injuries to the hand admitted to the Department of Orthopaedics and Traumatology
of the Prince of Wales Hospital, Hong Kong, from June 1992 to May 1993 were surveyed (n=533). The
causes of injury, mechanisms involved, and the nature of injuries were recorded. The injuries were further
graded according to four different scales. It was found that 65% of the injuries were sustained at work,
15% in domestic environments, 7.6 % during sports or recreational activities, and 6.5 % in traffic accidents.
Injuries caused by heavy machinery amounted to 26.7 % and the electric saw was the second most common
cause of injury accounting for 9.4% of injuries. Crush injuries occurred in 37.8%. The incidence of hand
injury is estimated to be 600 per 100 000 population annually. The pattern of hand injuries bears some
similarities and differences to published series. A comparison with data obtained in Hong Kong in the
1970s shows that major changes have occurred. We need continual surveillance of hand injury patterns.
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Introduction

Despite advances in science and technology, many
manufacturing and construction activities are carried
out manually. Injuries to the hand, especially at work,
are thus common. In the 1970s, Leung reported that
the incidence of occupational hand injuries (OHI) in
Hong Kong amounted to 70% of all types
of hand injuries, and 50% of all occupational injuries.'>
During the past two decades there seems to have been
a decrease in the incidence of hand injuries. An edito-
nal in the Lancetr in 1986 stated that *...there is in-
creasing evidence that less than a third of all hand
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injuries now occur at work.”™ Some people even felt it
was no longer worth the effort to survey or monitor
the incidence of hand injuries. In a way, that was a
sign of progress—better industrial safety, less manual
labour, and more high-technology industries. Towards
the late 1980s and the early 1990s, however, we saw
again a progressive increase in the incidence of hand
injuries in our hospital, and many of these were still
work-related. We believe it is necessary to update our
information on the incidence and pattern of hand inju-
ries to understand the underlying nature and reasons
for the change. The findings of our survey will be im-
portant for injury prevention, as well as the planning
of services for these patients.

Materials and methods

A survey was conducted prospectively from June 1992
to May 1993. All adult patients with hand injuries ad-
mitted to the Department of Orthopaedics and Trau-
matology, Prince of Wales Hospital, were surveyed
prospectively using a standard proforma. The individu-
al’s occupation, mechanism of injury, and the cause of
the hand injury were recorded. The severity of injury
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was rated and scored according to three scoring
schemes: the digital score index (Strickland),* the
number of and nature of fractures—in particular open
fractures (medified Gustilo’s classification),’ and the
systemic effects of the injury (the Mangled Extremity
Severity Score, MESS).® A projected outcome score
was also rated according to the expediency and com-
pleteness of recovery of hand functions after the in-
jury. Statistics of attendance at the Accident and
Emergency (A&E) Department of the Prince of Wales
Hospital were reviewed and the number of attendances
due to injuries of the hand over a one-year period were
obtained.

Table 1. Comparison of sex distribution and causes
of injury between patients attending the Accident
and Emergency Department, Prince of Wales Hos-
pital, and those admitted

A&E’ Admitted
(n=6137) (n=533)
No. (%) No. (%)
Men 84 (30) 506 (95)
Women 4296 (70) 27 (5)
Occupational 2479 (40.4) 347 (65)
injuries
Domestic 2477 (40.4) 30 (15)
injuries
Traffic 178 2.9 35(6.5)
accidents
Sportsfrecreational 411 (6.7) 41 (7.6)
injuries
Assaults 141 (2.3)
Animal/insect 301 (4.9) 32(5.9)
bites
Others 141 (2.3)

"A&E Accident and Emergency Department figures
based on A&E records from January through December
1994

Results

Since reliable data from the A&E Department could
only be obtained after computerisation began in Janu-
ary 1994, the data in that year were used as a reference
for comparison. From January through December
1994, there were 190 338 A&E attendances, of which
28 584 were caused by injury (153%); of these 6137
were hand injury cases (21.5% or 3.2% of all A&E
attendances). We assumed that the same figures also
applied to the 12 months of our study period, which
means that approximately 6000 hand injury cases
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would have attended the A&E Department. About 10%
of these were admitted to the Department of Ortho-
paedics and Traumatology and the notes of 333 pa-
tients were studied (85% of all admitted cases). In
addition, there were 45 children and 36 patients with
burns of the hand admitted over the same period; these
are not reviewed in this survey.

The survey results for these 533 adult patients are
summarised in Table 1. There were 505 men (95%)
and 28 women. This is very different from the fe-
male predominance (70%) of A&E attendances. The
mean age was 36 years (range, 13 to 82 years). Al-
though not all patients were working (74%), 65% of
the injuries were sustained at work. Injuries that oc-
curred at home accounted for 15%;, injuries during
sports activities or at leisure amounted to 7.6%, and
traffic accidents, 6.5%. The corresponding distribu-
tion for those attending the A&E are also shown in
Table 1.

Eighty per cent of patients were employees, 6.7%
were employers or self-employed, and 6% were stu-
dents. Injury related to the use of heavy machinery
occurred in 26.7%, 12% involved a knife, 9.4% were
due to electric saw, 10% as a result of a fall, and 5%
were caused by doors. Despite a right hand domi-
nance in 96% of patients, both hands were involved
equally (R:I. = 49% vs 49%), and 10 patients had
bilateral injuries.

With regard to the nature of the injury, 42.7% were
simple lacerations, 16.9% were rugged lacerations,
37.8% were crush injuries, and 1.4% were degloving
injuries.

The average hospitalisation time was three days,
although about one half stayed for one day only.

Fracture score

Nearly 50% of all patients had at least one fracture
(Table 2) and 32% had an open fracture or multiple
fractures in one hand. Twelve and a half per cent had a
score of 4 or above, i.e. the fracture was at least equiva-
lent to a Gustilo open type 11T A fracture, or there were
multiple fractures in the same hand.

Mangled extremity severity score

As can be seen from Table 3, 52.7% had a MESS score
of 2 or above, and 10.6% had a score of 4 or above,
which means either a very severe injury in a young
person or a medium-energy injury in a geriatric pa-
tient. Only 2.5% had a score of 7 or above, the divid-
ing line for unsalvageable limbs.*
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Table 2. Fracture scores, modified from Gustilo’s classification of open fractures’

Digital score (Strickland)

The scoring is shown in Table 4. Forty per cent of pa-
tients had a score at or above 4. A score of 10 indicates
an unsalvageable finger that would need amputation;
7.3% of patients had a score at or above 10.

Praojected outcome

To provide a profile of the ease of recovery of patients,
an empirical scale with four scores was designed
(Table 5). Each score represents a different severity of
injury and the complexity of rehabilitation required. A
score was assigned to each patient on discharge from
hospital. While the majority were expected to make a
smooth recovery, 16.4% were not, requiring prolonged
rehabilitation and time away from work.

Discussion

The patients surveyed in this study represented about
85% of all patients admitted with hand injuries during

(a) Fracture scores
Type Description Score
No fracture - 0
Closed fracture - 1
Open fracture a fracture with an open wound
Type | small open wound from inside 2
Type 11 larger wound from outside 3
Type IIT A larger wound with loss of skin 4
Type 111 B extensive soft issue defect that 5
requires special skin coverage
Type lII C ischaemia present or amputation needed 6
(b} Results
Type No. (%) the same period, or 8.7% of A&E attendances with
hand injuries. The total number of A&E attendances
No fracture 271 (51) for hand injuries during the study period was estimated
Closed fracture (Score 1) 92 (17) to be approximately 6000. Given that the population
Subtotal 68.0% of New Territories East and the North East region at
_ the time was around one million, the incidence of hand
Open fractures/multiple injurtes is 600 per 100 000 population annually—an
Score 2 68 (12.8) alarmingly high figure. This also does not include mi-
3 370N nor injuries that could have been managed and
4 36 (7) discharged at the Tai Po or Sheung Shui Clinics, or
5 or above 29 (5.5) attendances at private practices. Otherwise, the figure
Subtotal 32.3% may have been higher. Different studies have given
Total 533 various incidences of hand injuries ranging from 3.7

per 100 000 population per year in Denmark’ to 1981
per 100 000 population per year in Russia® (Table 6).
Obviously, these different studies surveyed slightly
different target populations. The lowest incidence of
3.7 per 100 000 population was reported from a large
scale comprehensive survey in Denmark that assessed
almost 13% of the population.” The figure quoted from
Derby, UK, was 475 hand injuries per 100 000 popu-
lation annually,’ which is similar to that of the present
study. The reason for such large differences may re-
flect different survey methodologies or different
sociceconomic factors. It is more likely that socio-
economic factors play a major role in the incidence of
hand injuries, as was suggested in the pioneering work
of Rank et al in the 1950s' and the work of Leung in
the 1970s.

The pattern of hand injuries

Twenty per cent of all injured people who attended
the A&E Department had hand injuires; the 3.2% with
hand injuries compared with an overall 15% of all kinds
of injuries, similar to the 26% and 28% quoted in re-
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Table 3. Mangled Extremity Severity Score®

(a) The scores

Scores (A) (B)
Extent of skeletal/ Shock
soft tissue injury

(©) (D)
Ischaemia to limb/

digit (less than 6 hours)  Age (y)
no ischaemia <30
petfused, pulseless 30-50
decrease in perfusion >50

ischaemic -

0 closed no, BP'>90
low energy resuscitated

2 medium energy persistent low
{open fracture) BP

3 high energy -
(gunshot, crush)

4 very high energy -

"BP blood pressure

(b) Results

Score No. (%)

0 76 (14.3)

l 177 (33.2)

2 119 (22.3)

3 105 (19.7)

4 19 (3.6)

5 8(1.5)

6 16 (3)

7 and above 13 (2.5)

Fotal 533

ports from Russia® and Cleveland, UK, respectively.
We also found a very high rate of OHIs—40% of A&E
attendees and 65% of admitted patients. These figures
are much higher than the figures reported from Den-
mark (26%) (Table 7),7 as well as the 30% incidence
reported from the United States (Chicago), which
looked specifically at OHL'? At the same time, the fig-
ures are different from the earlier findings of Leung
(Table 8). At that time, 70% of the surveyed cases in
the A&E Department had hand injuries, compared with
only 40% today. It was also likely that most of the
admitted cases then were OHIs, compared with the
65% in our present survey. Among the admitted cases,
heavy machinery was the cause of injury in 25% and
37.8% of injuries were crush-related. These figures are
different from the findings of Leung, which found 65%
and 74%, respectively (Table 8). This probably reflects
a change in the practices of industry, which are dis-
cussed further below. Most of the OHIs we surveyed
were sporadic and isolated episodes with no definable
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pattern but one aetiological factor stood out as an iden-
tifiable factor—the electric saw, which was responsi-
ble for 9.4% of injuries, and was second only to the
knife. This warrants further investigation.

Hand injuries occurring at home, accounted for 40%
of all A&E attendances and 15% of admitted cases,
and those occurring during sporting or recreational ac-
tivities were 6.7 % and 7.6%, respectively. The large-
scale Danish survey also found a 34% incidence of
domestic injuries and 35% of injuries sustained at lei-
sure.” The local incidence of injuries sustained at lei-
sure or while playing sport may continue to rise with
time. It is also quite likely that some of the domestic
imjuries included injuries sustained by children in play-
grounds when they were not engaged in any particular
game or sport. These observations suggest to us that
there should be more emphasis on promoting safety
awareness and the prevention of accidents at home and
during leisure time. The predominance of women
(70%) among the A&E attendees with hand injuries,
coupled with the high incidence of domestic injuries
(40%) suggests that women are an at-risk group for
domestic injuries. At the same time, the predominance
of men in the admitted group is in agreement with the
fact that most machine and tool operators in Hong
Kong are men, although male predominance for OHls
is common in studies worldwide.'"

Grading of injuries

As mentioned, a large proportion of cases admitted
to hospital had serious and disabling injuries. The use
of a scoring system to describe hand injuries is not



Table 4. Strickland Digital Score?
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commonly practised. The use of the Glasgow Coma
Score, Injury Severity Score, or MESS to describe a
serious injury or a severely injured limb has demon-
strated their usefulness, both in rapid communica-
tion, in determining triage of cases, and
prognostication. The use of a scoring system should
be equally useful in the management of hand inju-
ries. In this survey, we applied four different scores.
Applying the Strickland digital score (Table 4), 40%

(a) Digital score (Strickland)
Skin. subcutaneous tissue Tendon (motion)
No involvement 0 No involvement
Simple laceration 1 One tendon, reparable
Compound laceration
or crush 2 Two tendons, either one reparable
Extensive 3 Two tendons, both irreparable
Bone (stability) Nerve (sensation)
No involvement 0 No involvement
Simple fracture,
undisplaced 1 One nerve, reparable
Displaced fracture,
no comminution 2 Both nerves, reparable
Displaced with
comminution 3 One or both nerves irreparable
Joint (motion) Vessel (circulation)
No involvement 0 No involvement
Mild crush or adjacent
undisplaced fracture 1 Single artery injury
Severe crush or
articular fracture 2 Both arteries, one or both reparable
Both arteries '
irreparable 3 Both arteries irreparable
(b) Results
Digital score No. (%)
1 254.7)
2 153 (28.7)
3 142 (26.6)
4 53(10.0)
5 65 (12.0)
6 31(5.8)
7 11 (2.0
3 5(0.9
9 9(1.7)
10 or above 39 (7.3)
Total 533

of the cases had a score at or above 4, and a signifi-
cant 7.3% had a score of 10 or above, which may
mean amputation. The Strickland score seems to be
the most comprehensive in addressing the types of
injury to a digit. However, modification is needed
when multiple digits are involved. We have simply
added up the total for each digit. This provides an
overall impression of the degree of injury to the hand,
which is still true, but exaggerates the situation of
multiple minor injuries when three or four digits are
involved. Whether a certain number according to the
Strickland score (e.g. 10 as was initially suggested)
indicates an amputation of the digit as the choice of
treatment is open to debate.

The fracture score gave us another perspective (Ta-
ble 2). Nearly 50% had one or more fractures in their
hands and two thirds of these fractures were either
open (compound) or multiple; 12.5% had a fracture
score of 4 or above. The fracture score only gives an
indirect rating of the magnitude of trauma to the hand.
Unfortunately, it does not include nerve and tendon
injuries, which are very important aspects of hand
injuries.
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Table 5. Projected outcome

(a) The schema of scores (b) Results
Score Description Outcome No. (%)
] Routine recovery. Able to return to work in 3 months. No 1 446 (83.7)
secondary procedure required. 2 76 (14.3)
2 Requires prolonged intensive therapy for 3-6 months, 3 7(1.3)
possibly requires secondary procedures. In general, can 4 4(0.8)
return to original job. Total 333
3 Requires 6-12 months of rehabilitation, may lose part of
the hand (amputation), and a change of job required.
4 Severe mutilation, requires longer than | year of
rehabilttation and several staged procedures. Daily activities
significantly affected.

The MESS is probably not a very sensitive index
when only the hand is assessed (Table 3). In our cases,
10.6% had a score at or above 4, indicating either a se-
rious injury or one in the older age group. Only 2.5%
had a score at or above 7, the dividing line for an
unsalvageable limb or digit,® which was likely to be an
under-estimation. However, the MESS may serve the
function of screening out injuries in the older age group.

As was reflected in the projected outcome scor-
ing, 16.4% of patients were felt unlikely to make a
smooth recovery within three months, but this was only
a subjective rating. [t is necessary to examine the final
outcomes of the patients after at least two years before
the predictive values of these scoring systems can be
fully evaluated. This will be part of a future study.

Table 6. Comparison of reported incidences of hand
injuries

Incidence
(/100 000 population
annually)

Country

Vitebak, Russia (1990) 1981 (cities)

737 (rural areas)
Derby, UK (1991)° 475
Denmark (1993)7 3.7
Denmark (1994)"3 1710 (occapational)

Current survey (1992/93) 600
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Changes in patterns of hand injuries

The surveys conducted by Leung in the 1970s'?
showed that the incidence of hand injuries at that time
was high. There was a decline in the incidence of hand
injuries in the 1980s. One can attribute this change to
improved injury prevention.’ Another factor that could
be important is the relocation of many manufacturing
industries to China in the late 1980s and early 1990s.
This removed from Hong Kong many of the automatic
or semi-automatic machines that were the main cause
of OHIs.

The Prince of Wales Hospital was opened in 1984
and we were caught in the middle of these changes.
Entering the 1990s, we have experienced a gradual
increase in the incidence of hand injuries. The present
survey substantiates this impression. There are approxi-
mately 600 hand injuries per 100 000 population an-
nually, and the percentage of OHIs still stands at a
high rate (40% of A&E attendances and 65% of those
admitted).

Over the next decade, it is generally believed that
Hong Kong will receive more immigrant workers from
China (a risk factor identified in previous surveys),"? so
Wwe may expect to see an increase in the incidence of
OHIs. At the same time, there is a relatively high inci-
dence of domestic injuries and injuries that occur at lei-
sure, which suggests that when people take time out
and become involved in more vigorous recreational and
sporting activities, associated injuries are likely to be-
come more frequent. All these observations remind us
that we should put more effort into identifying the in-
herent risks of activities,'*'* educating people on how
to avoid them, and never to be complacent about hand
injuries.
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Table 7. Comparison of causes of hand injuries found in the current survey with a 1993 Danish study’

Angermann &
Lohmann Denmark (%)
(n=15 000 approx)
Proportion of hand 28.6%
injuries
Incidence of hand 3.7/100 000
injuries
Domestic hand 34%
injuries
Injuries at leisure 35%
Occupation hand 26%
injuries
Road traffic 5%
accident
Admission rate 2%
Specialist referral 13%

Current survey - Current survey -
A&E attendance (%) admitted cases (%)
(n=6137) (n=533)

21.5% -

600/100 000 -

40.4% 15.0%

6.7% 71.6%

40.4% 65.0%

2.9% 6.5%

10% -

na’ -

*na not available
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