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Abstract
Objective - To determine which social and
clinical factors are associated with healing
in patients with venous ulceration.
Design - Patients were questioned about
social factors at their first visit to a com-
munity ulcer clinic. They were treated by
high compression bandage system and
were interviewed again after 12 weeks.
Setting - Community leg ulcer clinics held
in health centres throughout Riverside
Health Authority in London.
Patients - All patients referred to five com-
munity leg ulcer clinics with venous ul-
ceration over a six month period.
Main outcome measures - These were fac-
tors significantly associated with healing
within 12 weeks of beginning treatment,
measured by odds ratio (OR) given by
logistic regression analysis.
Main results - Of 168 patients with venous
ulceration, 87 (52%) healed after 12 weeks
of treatment. Univariate analysis showed
that low social class (OR=3-44, 95% CI
1*17, 10-14), lack of central heating (OR=
2-22, 95% CI 1*18, 4.18), and being single
(OR=2-77, 95% CI 115, 6.69) were all sig-
nificantly associated with delayed healing.
After adjustment for the known risk factors
of ulcer size, ulcer duration, and general
mobility only lack of central heating was
sfill significant (OR=2-27, 95% CI 1.11,
4-55). The remaining factors failing to
achieve statistical significance because of
their inter-relationship with the known
risk factors.
Conclusions - Clinical features ofthe ulcer
seem to determine the progress of healing
in patients with leg ulceration. Although
there were associations between socio-eco-
nomic factors and poor healing, ad-
justment for clinical risk factors generally
led to lower non-significant associations.
Only lack of central heating retained its
association and may play a part in pro-
longing healing of venous ulceration.

(JEpidemiol Community Health 1995;49:385-388)

Leg ulceration is a common source ofmorbidity
in the elderly. Studies have indicated an es-
timated population prevalence in the UK of
015 and 0.18%.12 The problem is both age
and sex specific with the highest prevalence in
women aged over 80 years. In the UK alone,
between 70 and 90 000 patients suffer from leg
ulceration at any one time, and three to four

times this number have healed ulcers at risk of
recurrence.3
Treatment of leg ulceration is generally con-

sidered a low priority for the medical pro-
fession. Delivery is mainly through community
care, particularly by district nurses who treat
more than 50% of patients in their homes. It
has been estimated that between 25% and 50%
of all district nurse time is spent on leg ulcer
care, with a high resulting cost, and that patient
outcome is poor.4

Recent innovations in leg ulcer treatment
include the four layer bandage technique
(4LB), which provides sustained compression
between bandage changes of up to one week.5
Adoption of this technique in community leg
ulcer clinics throughout the Riverside com-
munity Healthcare Trust improved ulcer heal-
ing rates from 22% over 12 weeks in a control
audit of current practice to 69% after 12 weeks
following implementation.6 This standardised
approach to treatment has allowed for a com-
prehensive investigation of factors that may be
important in ulcer healing. This paper rep-
resents an investigation into social factors which
may influence the outcomes of treatment using
the 4LB and the Riverside system of care.

Patients and methods
The study group comprised all patients who
presented to five of six community leg ulcer
clinics in Riverside Health District in London
in the first six months after the clinics started.
At presentation to the clinics the patient under-
went a series of tests to determine their suit-
ability for the 4LB. Essential to this process was
the determination of the presence of peripheral
arterial leg disease which contraindicates the
use of high compression bandaging.6 Only
patients with an ankle brachial pressure index
(ABPI) greater than 0-8 were considered to
have sufficient arterial inflow to have this treat-
ment.
At presentation, patients had a clinical as-

sessment oftheir needs undertaken by specialist
nurses followed by a questionnaire ad-
ministered by a trained interviewer. This ad-
dressed several areas of the patients' medical
and social history and had been adapted from
one previously used in an investigation of ven-
ous disease.7 The social factors which were
investigated were:
* Demographic factors - particularly age, sex,
marital status, employment and source of in-
come. This included questions on the patients'
current work status and types of social benefit
which they drew;

385

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech.49.4.385 on 1 A
ugust 1995. D

ow
nloaded from

 

http://jech.bmj.com/


Franks, Bosanquet, Connolly, Oldroyd, Moffatt, Greenhalgh, McCollum

Table 1 Recognised nrsk factors for venous ulcer healing, given by odds ratios (OR) and
95% confidence intervals (95% CI) obtained by logistic regression analysis

Healed Unhealed OR (95% CI)

No (Y.) No (%)

Ulcer size:
<10 cm2 82 (94) 58 (72) 1-00
. 10cm2 5 (6) 23 (28) 6-50 (2-29, 18 49)

Ulcer duration (mth):
<1 31 (36) 14 (17) 1 00
1-6 20 (23) 12 (15) 1-33 (0 50, 3 52)
>6 36 (41) 55 (68) 3-35 (1-54, 7.29)

Mobility:
Walk easily 45 (52) 28 (35) 1-00
Walk with difficulty 25 (29) 21 (26) 1-35 (0-63, 2 89)
House-bound 16 (18) 28 (35) 2-81 (1-28, 6 20)

* Housing - including tenure, central heating,
and housing satisfaction;
* Social contact - including frequency of con-
tact with friends and relatives and whether or
not they lived alone.

Social class was determined from the OPCS
Classification of Occupations.8

Details of the leg ulceration were collected
by the nurses, including ulcer site, duration,
and area of ulceration. Time to complete ulcer
healing was assessed after 12 weeks of follow
up.

STATISTICAL ANALYSIS
Complete healing within 12 weeks was taken
as the end point for this study. For purposes
of analysis, patients with bilateral ulceration
were considered not to have healed if they
still had an area of ulceration on either limb.
Analysis was performed using logistic re-
gression. Those factors which were associated
with delayed healing were represented as odds
ratios (OR) greater than unity, while factors
which improved healing had odds ratios of less
than one.
Age was divided into four categories, <60

years, 60-69 years, 70-79 years, and 80+

Table 2 Logistic regression analysis offactors considered to be important in the poor ulcer healing. Results are presented
as odds ratios (OR) and 95% confidence intervals (95% CI) for univariate models and following adjustment for
mobility, ulcer size, and ulcer duration.

Healed Unhealed Unadjusted Adjusted
(n= 87) (n= 81) OR (95% CI) OR (95% CI)
No (%) No (%)

Sex:
Male
Female

Age (y):
<60
60-69
70-79
>80

Marital status:
Married
Single
Widowed
Divorced/sep

Social class:
I & II
III
IV & V

Employment status:
Retired
Employed
Unemployed
Unemployed due to illness
Other

Income:
State pension + private pension
State pension
Work
State + private pension
Other

Social security benefits:
Housing benefit
No
Yes
Mobility benefit
No
Yes

Housing:
Tenure
Owner
Council tenant
Private tenant
Other
Satisfaction with housing
Yes
No
Central heating
Yes
No

Social isolation:
House occupation
With someone
Alone
Contact with family and friends
Each day
Each week
Less often

Ulcer details:
Limbs affected
One
Two

29 (33) 33 (41)
58 (67) 48 (59)

15 (17) 11 (13)
20 (23) 12 (15)
29 (33) 30 (37)
23 (27) 28 (35)

29 (33) 16 (20)
17 (20) 26 (32)
34 (39) 34 (42)
7 (8) 5 (6)

18 (21) 6 (7)
42 (48) 43 (54)
27 (31) 31 (39)

67 (77) 66 (81)
11 (13) 6 (7)

1 (1) 4 (5)
7 (8) 3 (4)
1 (1) 2 (2)

36 (41) 35 (43)
30 (34) 36 (44)
10 (11) 5 (6)
8 (9) 4 (5)
3 (3) 1 (1)

44 (51) 40 (50)
43 (49) 40 (50)

84 (97) 76 (94)
3 (3) 5 (6)

19 (22) 19 (23)
42 (49) 25 (31)
14 (16) 22 (27)
11 (13) 15 (19)

75 (87) 66 (81)
11 (13) 15 (19)

52 (60) 33 (41)
34 (40) 48 (59)

46 (53) 38 (47)
40 (47) 43 (53)

72 (84) 58 (72)
12 (14) 16 (20)
2 (2) 7 (9)

1.0
0 73 (0-38, 1-38)

1*00
0-82 (0-28, 2-41)
1-41 (055, 364)
1-66 (0-63, 4-39)

1-00
2-77 (1-15, 6-69)
1-81 (0-82, 3-99)
1-29 (0-34, 4-88)

1 00
3 07 (1-09, 8 67)
3-44 (1-17, 10.14)

1-00
055 (0-19, 1-62)
4-06 (0-42, 39 02)
0-44 (0-10, 1-81)
2-03 (0-17, 24-10)

1*00
1-23 (0-62, 2 45)
0-51 (0-16, 1-70)
0-51 (0-14, 1-91)
0-34 (0-03, 3-63)

1-00
1-02 (0-55, 1-90)

1*00
1-84 (0-41, 8-21)

1*00
0-60 (0-26, 1-36)
1-57 (0-61, 4 03)
1-36 (0-49, 3 80)

1-00
1-55 (0-65, 3 67)

1*00
2-22 (1-18, 4-18)

1-00
1-30 (0 70, 2-42)

1*00
1-66 (0-71, 3 84)
4-34 (0-84, 22 44)

75 (86) 63 (78) 1-00
12 (14) 18 (22) 1-79 (0-79, 4 05)

1*00
0-64 (0-31, 1-33)

1*00
0-57 (0-17, 1-88)
1-17 (0-41, 3 30)
0-99 (0-32, 3 06)

1 00
2-29 (0-86, 6 08)
1-26 (0-52, 3 08)
1-52 (0.36, 6 39)

1-00
2-63 (0-83, 8 30)
2-67 (0-81, 8-85)

1*00
0-89 (0-26, 3 02)
4-27 (0 37, 49-33)
0-65 (0-15, 2-91)
3-44 (0-24, 48 52)

1-00
0-89 (0 40, 1-96)
0-48 (0-12, 1-99)
0-68 (0-17, 2-76)
0 30 (0-03, 3*33)

1-00
0-81 (0 40, 1-65)

1*00
099 (0-17, 5-94)

1-00
0-42 (0-16, 1-09)
0 94 (0-32, 2 79)
0-94 (0-30, 2-97)

1-00
1-14 (0-42, 3-12)

1*00
2-27 (1-11, 4-55)

1-00
1-21 (0-60, 2 44)

1-00
1-84 (0-78, 4-68)
5-33 (0-91, 31-09)

1*00
1-06 (0-41, 2-74)
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Table 3 Association between recognised risk factors for prolonged healing and factors
found to be important on univariate analysis

Ulcer size Duration of ulcer Mobility
>10 cm2 >6 mth (housebound)

Social class:
I & II 1-00 1-00 1 00
III 1-27 (0-32, 5-00) 1 09 (0-43, 2 80) 2-03 (0-61, 6-74)
IV & V 1-82 (0-45, 7-14) 1 61 (0 60, 4-36) 1-87 (0 54, 6-55)

Marital status:
Married 1-00 1 00 1-00
Single 3-70 (0 90, 14 28) 2-11 (0-88, 5 04) 0-88 (0-32, 2-41)
Widowed 4 00 (1-04, 14-28) 1-46 (0-67, 3 18) 1-59 (0-67, 3 80)
Divorced/separated 1-28 (0-11, 14-28) 1-25 (0-34, 4-59) -

Central heating:
Yes 1-00 1 00 1-00
No 2-11 (0-89, 4 98) 1-49 (0-79, 2-78) 1-58 (0-78, 3-22)

Contact:
Every day 1-00 1 00 1-00
Every week 0-56 (0-15, 2 04) 0-79 (0-34, 1-85) 1-07 (0-42, 2-71)
Less often 1-33 (0-25, 7-14) 1 71 (0 40, 7-35) 0-76 (0-15, 3-99)

Ulcer site:
Unilateral 1-00 1 00 1 00
Bilateral 4 12 (1-65, 10-32) 2-38 (1 00, 5 56) 2-27 (0-95, 5-26)

years. Ulcer duration was categorised into <1
month, 1-6 months, and >6 months, in line
with previously published results.6 OR and 95%
CI were calculated from the coefficients and
standard errors of the variables when fitted
into the logistic regression model. The factors
examined were also adjusted for recognised risk
factors of poor healing. Finally, the socio-
economic factors which seemed to be important
on univariate analysis were examined to show
their relationship with the known risk factors.

Results
In all, 168 patients presented with leg ul-
ceration and were suitable for 4LB. Patients
had a mean (SD) age of 76 (11) years, and 106
(64%) were women. Most patients (82%) had
unilateral ulceration. Altogether 140 of 168
(82%) had an area of ulceration less than
10 cm2 with a median duration of ulceration of
7 months (range 1 week to 63 years). Most
patients (79%) were retired, with the com-

bination of social security and private pension

being the most frequent source of income
(42%). Half the patients received housing be-
nefit, while 40% were council tenants and only
22% were owner occupiers. Of the total, half
had central heating and only 15% expressed
dissatisfaction with their housing conditions.
One half of patients lived alone. Despite this,
over three quarters of all patients saw family
or friends every day.

Mobility was generally poor in this elderly
group. Altogether 44 of 163 (27%) described
themselves as housebound, and a further 46 of
163 (28%) only walked outside with difficulty.
The univariate analysis of recognised risk

factors for prolonged healing are given in table
1. As expected, even in this relatively small
sample, large ulcer size, long duration of ul-
ceration, and poor general mobility were all
significantly associated with prolonged healing.
Analysis of the socieconomic factors studied
(table 2) showed a number of significant as-

sociations with poor healing over the 12 weeks
of treatment. Being single seemed to prolong
healing (OR=2-77), and there was a clear
gradient of healing in relation to social class.

Those patients in social classes IV and V had a
more than threefold chance of having unhealed
ulcers compared with patients from social
classes I and II.
Housing factors seemed to be important.

Lack of central heating was related to poor
ulcer healing (OR=2 22, 95% CI 1 18, 4 18).
There were high ORs for both housing sat-
isfaction (OR= 1-55) and solitary occupation
(OR= 1-30), but neither achieved statistical
significance. Frequency of contact with rel-
atives and friends also showed an important
trend. Those patients who said they had social
contact less than once per week were four
times more likely to have ulcers that remained
unhealed after 12 weeks than patients who had
regular daily contact with others.
When adjusting these factors for the known

risk factors of ulcer size, duration, and mobility,
the OR reduced, to the extent that only lack of
central heating remained statistically significant
(OR=2-27, 95% CI 1 11, 4 55). To try to
understand this change, an analysis was per-
formed comparing the social factors found to
be important on univariate analysis with the
recognised risk factors (table 3). There were
high ORs (>2) for large ulcer size and single
patients, widows, lack of central heating, and
bilateral ulceration, while long duration of ul-
ceration was associated with single patients
and bilateral ulceration. Being housebound was
associated with social class III, and bilateral
ulceration.

Discussion
In 1799, Charles Brown, a surgeon, wrote in
the Medical and Physical_Journal of the problem
of leg ulceration: "It is a melancholy fact that
among the lower classes of the community,
nearly in the proportion of one out of five,
labour, and have for many years, under this
severe affliction".9 Since that time leg ulceration
has been considered a problem of the socially
deprived, but with little evidence to support
this. Despite extensive clinical studies, little is
known ofthe potential effects ofsocioeconomic
factors on ulcer healing. The Tubingen study
found that venous disease, including ul-
ceration, was more common in lower social
classes.'0 This as not confirmed in the Lothian
and Forth Valley study, however, which con-
centrated on leg ulceration only, and identified
a social class distribution that was similar to
the resident population." Their data showed,
however, that longer duration of ulceration was
associated with lower social class. This finding
is confirmed by our study which showed im-
proved healing in higher social classes.

It has long been recognised that clinical fac-
tors may influence leg ulcer healing. A recent
evaluation of patients originally entered into a
clinical trial identified large ulcer area, long
duration, old age, and deep vein disease as
important factors in delaying healing ofulcers. 2
Other studies have either failed to find sig-
nificant predictors of poor healing, or have
simply confirmed the importance of ulcer size
or duration. 13"1 From the clinical data provided
in the Riverside project, poor general mobility

387

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://jech.bm

j.com
/

J E
pidem

iol C
om

m
unity H

ealth: first published as 10.1136/jech.49.4.385 on 1 A
ugust 1995. D

ow
nloaded from

 

http://jech.bmj.com/


Franks, Bosanquet, Connolly, Oldroyd, Moffatt, Greenhalgh, McCollum

was identified as an independent risk factor for
poor healing together with large ulcer size and
long duration.'6 A recent study from Australia
found a similar distribution of mobility to that
reported here, though there was no attempt to
relate this to outcome measures.'7
One surprising finding was the importance

of central heating in the healing of ulcers. This
may be important in two ways. Firstly, the
association may be a reflection of economic
status which the other economic variables such
as income and housing tenure have failed to
detect. Secondly, however, the lack of central
heating may cause a physiological response in
patients with leg ulceration. Patients are
warned routinely not to toast their legs in front
of fire. It is suspected that toasting may lead
to changes in the wound bed, leading to delayed
healing of the ulcerated area (Coleridge Smith
P, 1994, personal communication). At present
it is not possible to determine which of these
factors is the more important.
The present study gives information from a

health district wide service that provides leg
ulcer care using "state of the art" techniques in
assessment and treatment within a community
care initiative. We have investigated socio-
economic factors that might influence leg ulcer
healing in patients with venous ulceration
treated by a standard regimen. Although we
found associations between socioeconomic fac-
tors and poor healing, adjustment for known
risk factors led to a generalised reduction in
the OR leading to non-significant associations.
Of the factors which were statistically sig-
nificant on univariate analysis, only lack of
central heating remained significant after ad-
justment. Clearly further work is needed on
larger samples of patients to determine whether
the high OR found here are chance associations

or whether they have a causative effect on the
healing of chronic venous ulceration.

This work was part funded by the King Edward's Hospital
Fund for London. We thank members of Riverside Community
Healthcare Trust for their support in this work.
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