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Abstract

Introduction: Venous leg ulceration is associated with pain and poor health-related

quality of life (HRQL). The purpose of this study was to identify demographic and

clinical characteristics associated with pain and decreased HRQL in patients with active

venous ulcers.

Methods: Baseline data were combined from two trials that took place between 2001

and 2007 (n = 564). Pain was measured using the Numeric Pain Scale (NPS), and HRQL

was measured using the Medical Outcomes Survey 12-item Short Form (SF-12), which

generates a Physical (PCS) and Mental Component Summary (MCS). Analyses included

logistic and linear regression (for pain and HRQL, respectively).

Results: Mean age was 66.5 years; 47% were male. Median NPS score was 2.2 (out of

10) and mean PCS and MCS scores were 38.0 and 50.5, respectively (scores are

standardized to a mean of 50 representing average HRQL). Younger age, living with

others, and arthritis were associated with pain. Poorer PCS was associated with being

female, venous/mixed ulcer etiology, larger ulcers, longer ulcer duration, cardiovascular

disease, arthritis and higher pain intensity. Poorer MCS was associated with younger

age, longer ulcer duration, comorbidity and higher pain intensity.

Conclusion: Research is needed to test strategies to reduce pain and possibly improve

HRQL in high risk groups.

Keywords: chronic, leg ulcers, SF-12, pain, HRQL, Medical Outcomes Survey 12-item Short

Form, health-related quality of life

Introduction

A venous ulcer is a recurrent chronic

wound on the lower leg. Venous ulcera-

tion mostly occurs among older adults,

but onset can be as early as in the patient’s

twenties.1,2 The estimated prevalence of

active venous ulcers is 0.8 to 1 per 1000

population.3 Improvements in practice

and the organization of care have vastly

improved rates of healing.4,5 However,

even after 12 months of care, 20% will

remain unhealed6 and up to 34% will

have recurred.7,8

The burden of illness for this population is

considerable. Venous ulcers negatively

affect mobility, employment, social roles,

physical activity and quality of life.9-12

Pain is one of the most commonly

reported side effects;13 a recent integrative

review found that pain was the factor

most frequently identified as affecting

health-related quality of life (HRQL).14

Ulcer healing, along with HRQL, are of

central concern to sufferers and wound

care practitioners as these outcomes

reflect the impact of chronicity, recurrence

and symptom burden.

In considering chronicity and well-being,

the Wilson and Cleary15 conceptualization

proposes that HRQL is made up of four

health outcomes aligned in a causal path-

way and influenced by individual and

environmental factors. The health out-

comes are biological factors, which affect

symptom status, which together affect

functional status. The final one is general

health perception, which is affected by the

three outcomes that precede it in the

causal path, and by individual and envir-

onmental factors.

Biological factors reflect cell, organ or

system functioning and are frequently

defined as indicators of disease severity.

Within the context of venous leg ulcers,

biological factors can include ulcer size,

duration and etiology, as well as any

comorbid conditions that the patient may

have. The evidence is mixed regarding the

association between ulcer size or duration

and HRQL.13,16-18 Comorbidity in venous

disease has not been extensively studied,

although diabetes, arterial insufficiency

and autoimmune diseases are generally

thought to delay healing. One study

reported that osteoarthritis was associated

with ulcer pain.19

Symptom status is the person’s perception

of an abnormal physical, emotional or

cognitive state. Ulceration is associated
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with numerous symptoms including pain,

wound drainage, itching, lower limb

swelling and odour.20 Of all these symp-

toms, pain has been the most researched,

possibly because there are a number of

validated methods for assessing pain.14

The impact of pain may be immense,

causing even young, otherwise able-bod-

ied individuals to seek leaves of absence,

sick days, and even early retirement.21,22

In 1995, Wilson and Cleary15 defined

functional status as the ability to perform

normal tasks in a minimum of four

domains, including physical, social, role

and psychological. Venous disease symp-

toms negatively affect activities of daily

living9,11,20 and physical function.10

Mobility may be impaired by swelling,21

and symptom burden may also negatively

affect mental health.21,23 General health

perception, a subjective overall rating of

health, represents an integration or synth-

esis of biological factors, symptom status

and functional status.15 For those with

venous ulceration, reductions in the

domain of general health perception

(measured using the Medical Outcomes

Short Form-36 Questionnaire) ranged

from 3.3 to 13.3, on a scale 0 to 100,

when compared with population norma-

tive scores 24-26

Individual factors may also influence

symptom status, functional status, health

perceptions and quality of life. Price and

Harding24 did not find a difference

between men and women in HRQL, but

Lindholm27 and Franks et al.28 found that

men experienced a greater impact in more

domains of HRQL. Another study found

that living with a spouse was associated

with improved HRQL.29

The purpose of our study was to explore

the relationship between clinical vari-

ables, pain and HRQL in patients with

active venous ulcers. The Wilson and

Cleary15 model provided the basis for

identifying variables of interest in our

two primary research questions: (1) do

age, gender, living conditions, comorbid-

ity and leg ulcer size and duration affect

pain intensity, and (2) do these same

variables and pain intensity affect physical

and mental HRQL?

Methods

Our sample consisted of individuals with

leg ulcers who participated in two rando-

mized controlled trials (RCTs) carried out

between 2001 and 2007.5,30 Ulcer healing

was the primary outcome measure in both

trials; HRQL and pain were secondary

outcomes. The cross-sectional baseline

assessment data from both trials formed

the dataset for the current study. The

original trials were reviewed for ethical

compliance by the Queen’s University and

Affiliated Teaching Hospitals Research

Ethics Board (the Canadian Bandaging

Trial30) and the Ottawa Health Research

Institute Ethics Board (Nurse Clinic Versus

Home Delivery RCT5); the current com-

bined analysis was approved by the

Queen’s University and Affiliated Teaching

Hospitals Research Ethics Board.

All trial participants received comprehen-

sive, evidence-based assessments by

nurses in homecare settings in several

Canadian communities as well as in

remote/rural areas. Participants in both

studies had to be aged 18 years or older,

give consent to participate, not have

diabetes and have a venous or mixed-

venous arterial ulcer. Further eligibility

criteria included having an opening in the

skin below the knee at least 0.7 cm in any

dimension for at least one week and an

ankle brachial pressure index of 0.8 or

more. The ulcer was either a first occur-

rence or a recurrence.

HRQL was measured using the Medical

Outcomes Survey 12-item Short Form (SF-

12).31 The SF-12 produces two scores, the

Physical Component Summary (PCS) and

the Mental Component Summary (MCS).

The PCS is primarily based on the original

Medical Outcomes Survey 36-item Short

Form (SF-36) domains of physical func-

tioning, role limitations due to physical

health problems, bodily pain and general

health perception, while the MCS is

primarily based on the domains of vitality,

social functioning, role limitation due to

emotional problems and mental health.32

While the original domains are scored on

a scale of 0 to 100, the PCS and MCS are

standardized to a mean of 50, with scores

above and below 50 representing better

than and poorer than average summaries,

respectively.31,32 A 2 to 3 point difference

is considered clinically meaningful.31 The

instrument has demonstrated good discri-

minatory function in numerous health

conditions33 and in two venous leg ulcer

samples based on age, ulcer duration and

mobility17 and healed status at 12

months.16 Numerous leg ulcer studies

have used this instrument to measure

HRQL or quality of life.4,16,17,19,24-26,30,34,35

Pain was measured using two scales, the

Numeric Pain Scale (NPS) and the Present

Pain Intensity (PPI). The NPS ranges from

zero (‘‘no pain’’) and 10 (‘‘ most pain’’).

The median NPS score (ƒ 2.2/10 vs.

>2.2/10) differentiated a lower pain

group from a higher pain group. The PPI

consists of six number-word combinations

ranging from zero (‘‘no pain’’) to five

(‘‘excruciating pain’’). The PPI is part of

the short form McGill Pain Questionnaire,36

and both the NPS and PPI have been used in

diverse clinical populations including those

with venous ulcers.16,19,37-39

Biological variables included ulcer size,

duration and etiology, as well as comorbid

conditions. The ulcer area was measured

using computer planimetry of ulcer tra-

cings and categorized as either equal or

less than 5 cm2 or greater than 5 cm2. The

duration of the ulcer was based on patient

report and categorized as either equal or

less than 6 months or greater than 6

months. Ulcer etiology and comorbid

conditions were collected using the Leg

Ulcer Assessment Tool.40 Patients identi-

fied relevant comorbid conditions from a

list associated with different ulcer etiolo-

gies, such as heart disease, hypertension,

renal disease, lower limb arterial disease

and inflammatory bowel disease.

Individual characteristics were defined as

age (categorized as less than versus equal

or more than 65 years), gender and social

support (living alone or with others).

Using chi-square tests, we assessed the

association between categorical variables

and the two-level NPS pain measure,

while Student’s t-tests were used to assess

the association between these variables

and the two continuous HRQL measures.

Multivariable logistic (pain) and linear

(HRQL) regression was then used to

identify the subset of significant factors
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associated with the three outcomes.

Gender was forced into the regression

models in light of preliminary evidence

that HRQL scores differed between men

and women with leg ulcers. All regression

procedures used simultaneous entry.

Variables were eliminated one at a time

in successive regressions if p was over .10

and retained if p less than or equal to .10

so as not to miss clinically important

trends. Odds ratios (ORs) and 95% con-

fidence intervals (CIs) are reported for the

final multivariable models. Analyses were

conducted using SPSS version 19.0 for

windows (IBM, Chicago, IL, US).

Results

The sociodemographic and clinical profile

of the 564 study participants is fairly

typical of the population with leg ulcers

(Table 1). Age ranged from 23 to 95 years,

with a mean of 66.5 years and a standard

deviation (SD) of 15.9; 340 (60.3%) were

over 65 years. There were more men in

the younger group (< 65 years; 127/224,

57%) and more women in the older group

(§ 65 years; 201/340, 59%) but the

overall gender distribution was similar.

Ulcers were predominantly due to venous

disease (488/564, 86.5%) involving one

leg. The median ulcer size was 3.4 cm2

and the median duration was 2.6 months.

Approximately 60% had at least one

comorbid condition, with arthritis being

the most common (211/564, 37.4%). One-

fifth of respondents (114/564; 20.2%)

reported no pain and 17.6% (99/564)

reported pain that was ‘‘distressing’’ or

worse (Table 2). The mean PCS was 38.0,

well below the Canadian normative popu-

lation mean of 50.5, but the mean MCS

was 50.5, similar to the population nor-

mative score of 51.7.41

Living with others (p = .014), presence

of comorbidities (p = .031) and arthritis

(p = .009) were associated with pain of

more than 2.2/10 in bivariable analysis

(Table 3). The final logistic regression

model explained only 4% of the variance

in pain intensity. In the multivariable

model, living with others (OR = 1.5,

95% CI: 1.1–2.1, p = .023) and arthritis

(OR = 1.6, 95% CI: 1.1–2.2, p = .016)

were independently associated with pain.

Being older (OR = 0.7, 95% CI: 0.5–1.0,

p = .052) was also associated with pain

but fell just short of statistical significance.

Being male was associated with less pain

but this was nonsignificant (p = .29).

Bivariable tests for the PCS (Table 4)

show that poorer physically related

HRQL was significantly associated with

several factors: older age (p = .037),

venous-mixed etiology (p < .001), pre-

sence of comorbidities (p < .001), cardi-

ovascular disease (p = .002), arthritis

(p < .001), hypertension (p = .027) and

an NPS score higher than 2.2 (p < .001).

The coefficients and the associated 95%

CIs for the final regression model are also

shown in Table 4. The model explained

10.5% of the variability in outcome.

Arthritis and an NPS score higher than

2.2 were both independently associated

with a poorer PCS (p < .001 for both), as

were mixed etiology (p = .002) and longer

ulcer duration (p = .006). Cardiovascular

TABLE 1
Characteristics of study sample with chronic

leg ulcers (n = 564)

Characteristic

Male, n (%) 266 (47.2)

Age, years

Mean (SD) 66.5 (15.9)

Median 69.0

Range 23–95

§ 65 years, n (%) 340 (60.3)

Living alone, n (%) 203 (36.0)

Current smoker, n (%) 75 (13.3)

Presence of comorbidity a, n (%) 346 (61.3)

Arthritis 211 (37.4)

Cardiovascular diseaseb 134 (23.8)

Hypertension 183 (32.4)

Renal disease 28 (5.0)

Probable etiology, n (%)

Venous 488 (86.5)

Venous-mixed 76 (13.5)

Bilateral ulcers, n (%) 21 (3.7)

Ulcer size

Mean 9.98

Median 3.41

Range 1–270

> 5.0 cm2, n (%) 221 (39.2)

Ulcer duration, months

Mean 8.7

Median 2.6

Range 0.03–243.8

> 6 months, n (%) 292 (51.8)

Abbreviation: SD, standard deviation.
a Vasculitis, inflammatory bowel disease, arthritis,

cardiovascular disease, hypertension, diabetes, renal
disease.

b Cerebral vascular accident, transient ischemic attack,
lower extremity arterial disease, myocardial infarction,
angina, congestive heart failure.

TABLE 2
Pain intensity and health-related quality of

life characteristics for study sample with
chronic leg ulcers (n = 564)

Outcome

NPSa

Mean 2.9

Median 2.2

Range 0–10

NPS categorized at the median, n (%)

ƒ 2.2 287 (50.9)

> 2.2 277 (49.1)

PPIb, n (%)

No pain 114 (20.2)

Mild 157 (27.8)

Discomforting pain 194 (34.4)

Distressing 53 (9.4)

Horrible 25 (4.4)

Excruciating 21 (3.7)

PCSc

Mean 38.0

Median 37.9

Range 11.6–65.0

MCSd

Mean 50.5

Median 52.3

Range 20.5–69.3

Abbreviations: HRQL, health-related quality of life; MCS,
Mental Component Summary; NPS, Numeric Pain Scale;
PCS, Physical Component Summary; PPI, Present Pain
Index.
a The NPS ranges from zero (‘‘no pain’’) to 10 (‘‘most

pain’’). The median NPS score (ƒ 2.2/10 vs. >2.2/10)
differentiated a lower pain group from a higher pain
group.

b The PPI consists of six number-word combinations ranging
from 0 (‘‘no pain’’) to 5 (‘‘excruciating pain’’).

c Physical Component Summary of the Medical Outcomes
Survey 12-item Short Form (SF-12),31 centred to 50 with
scores over 50 and under 50 representing better than and
poorer than average scores respectively, range 8–73.

d Mental Component Summary of the Medical Outcomes
Survey 12-item Short Form (SF-12),31 centred to 50 with
scores over 50 and under 50 representing better than and
poorer than average scores respectively, range 9–74.
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comorbidity (p = .058) and a larger ulcer

size (p = .09) were also associated with a

lower PCS. While they fell short of

statistical significance, they were deemed

clinically important and therefore retained

in the model.

Further, the results of bivariable and multi-

variable tests for the MCS (Table 5) reveal

that those aged over 65 years report a better

MCS compared with those aged under

65 years (p = .006), while those with higher

pain intensity reported a poorer MCS

(p < .001). Sex was not significant

(p = .6). Only one additional variable,

presence of comorbidity, showed a trend

towards a poorer MCS (p = .058). The

coefficients and the associated 95% CIs for

the final regression model are also shown in

Table 5. The model explained 7.8% of the

variability in outcome. Older age was

associated with a better MCS (p = .005),

while presence of comorbidity and higher

pain intensity were both associated with a

poorer MCS (p = .014 and p < .001 res-

pectively). Longer ulcer duration (p = .053)

was also associated with a poorer MCS;

while it fell short of statistical significance, it

was considered clinically important and

retained in the model.

Discussion

To our knowledge, this is one of the largest

studies to explore the relationships between

routinely measured clinical variables and

HRQL in a clinically validated venous ulcer

population. We found substantial support

for the associations between individual,

environmental and clinical variables, pain

and HRQL in this population.

Women tended to report somewhat higher

pain and poorer PCS and MCS scores, but

the results were not statistically significant

in any of the three models. Younger

participants tended to report more pain

and a poorer MCS, but age was just short

of being significant in the final regression

model of the PCS. The PCS is known to

decline with age,40 and we therefore

anticipated a relatively poor PCS in the

older adult group. The large sample size

ensured a good representation of younger

and older adults, and the lack of effect is

therefore not due to homogeneity of the

independent variable. One explanation is

that the younger group had poorer PCS

scores than expected and therefore nulli-

fied the effect of age. This would lend

support to earlier findings that those

younger than 65 years had a greater

deviation from HRQL norms than those

who are older, 28 which is supported by

the fact that the mean PCS for both groups

was well below the Canadian normative

value.40 It is also possible that there was

colinearity with some of the other vari-

ables such as arthritis, which was far more

common in the older age group. However,

TABLE 3
Bivariable associations for pain intensity and final logistic regression model

Variablea Bivariable associations (x2 tests) Final regression modelb

0–2.2c

n (%)
2.3–10c

n (%)
p value OR (95% CI) p value

Sex

Female (0) 145 (48.7) 153 (51.3) .30 1.0 .29d

Male (1) 142 (53.0) 125 (47.0) 0.83 (0.6, 1.2)

Age

< 65 years (0) 104 (46.4) 120 (53.6) .10 1.0 .052d

§ 65 years (1) 182 (53.5) 158 (46.5) 0.71 (0.5, 1.0)

Social support

Lives alone (0) 117 (57.6) 86 (42.4) .014 1.0 .023

Lives with others (1) 169 (46.8) 192 (53.2) 1.5 (1.1, 2.1)

Smoking status

Current smoker 34 (45.3) 41 (54.7) .32

Non-smoker 252 (51.5) 237 (48.5)

Ulcer size

ƒ 5 cm2 163 (47.9) 177 (52.1) .09

> 5 cm2 123 (55.2) 100 (44.8)

Ulcer duration

ƒ 6 months 200 (48.7) 211 (51.3) .11

> 6 months 86 (56.2) 67 (43.8)

Etiology

Venous 251 (51.4) 237 (48.6) .38

Venous-mixed 35 (46.1) 41 (53.9)

Presence of comorbidity

Yes 163 (47.1) 183 (52.9) .031

No 123 (56.4) 95 (43.6)

Cardiovascular comorbidities

Yes 61 (45.5) 73 (54.5) .20

No 225 (52.3) 205 (47.7)

Arthritis

Yes (1) 92 (32.2) 119 (42.8) .009 1.6 (1.1, 2.2) .016

No (0) 194 (67.8) 159 (57.2) 1.0

Hypertension

Yes 97 (53) 86 (47) .45

No 189 (49.6) 192 (50.4)

Abbreviations: CI, confidence interval; NPS, Numeric Pain Scale; OR, odds ratio.
a Values in parentheses represent the variable coding for the linear regression model. Sex was forced into the model.
b r2 Cox & Snell for multivariable model = 0.04.
c The NPS ranges from zero (‘‘no pain’’) to ten (‘‘most pain’’). The median NPS score (ƒ 2.2/10 vs. >2.2/10) differentiated a

lower pain group from a higher pain group.
d Not statistically significant but of interest empirically (sex) or clinically important (age) and therefore retained in the model.
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taking out individual variables and rerun-

ning the models had little effect on the

other regression coefficients, suggesting

that colinearity was minimal.

Younger age was associated with higher

pain scores, despite the probable increase

in comorbid conditions associated with

pain in the older group. There was no

statistically significant difference in ulcer

characteristics between younger and older

adults, therefore a biological basis for a

difference in pain intensity is improbable.

It is possible that younger adults have

higher expectations and are more likely to

be active due to work and family than

older adults, which may exacerbate pain.

Unfortunately, we cannot test this hypoth-

esis due to the lack of a measure of

functional status in our study. Another

possibility is that older and younger adults

experience or report pain intensity differ-

ently; however, there is no evidence to

support this and much of the literature

suggests pain intensity increases with

age.42 Both the PCS and the MCS were

very significantly and negatively asso-

ciated with a higher pain level, as

expected.

Neither size nor duration of ulcer were

significantly associated with pain levels

in bivariable or multivariable testing,

although trends existed for higher levels

of pain in smaller ulcers and in those of

shorter duration. Studies of the relation-

ship between size or duration of ulcers

and pain intensity have been limited.

Pieper et al.43 found a moderate correla-

tion between very large wounds and pain

intensity (Pearson r = 0.44). Walters et

al.16 found an association between venous

ulcers larger than 5.6 cm2 and a higher

daytime pain score in their large cross-

sectional study. Our results do not support

either of these studies, possibly due to

methodological differences. Pieper et al.43

recruited a small number of younger

adults with large venous ulcers who also

had addiction issues. Moreover, of the

four temporal measures of pain, only

daytime pain intensity was associated

with ulcer size. It may be that the relation-

ship of pain intensity and ulcer character-

istics is neither simple nor linear.

Clinically, small ulcers associated with

perforator vein incompetence or hypopig-

TABLE 4
Bivariable associations for the SF-12 Physical Component Summary and final multivariable

linear regression model

Variablea Bivariable associationsb Final regression model

Mean (SD) p value Coefficient
(95% CI)

p value

Constant for model 42.8 (41.0, 44.6)

Sex

Female (0) 37.3 (9.7) .077 1.1 (20.5, 2.8) .18

Male (1) 38.9 (10.7)

Age

< 65 years 39.1 (9.9) .037

§ 65 years 37.3 (10.4)

Smoking status

Current smoker 39.3 (10.3) .25

Non-smoker 37.5 (10.2)

Social support

Lives alone 37.5 (10.2) .34

Lives with others 38.4 (10.2)

Ulcer size

ƒ 5 cm2 (0) 38.6 (10.8) .10 21.4 (23.1, 0.2) .09c

> 5 cm2 (1) 37.2 (9.1)

Ulcer duration

ƒ 6 months (0) 38.5 (11.1) .09 22.6 (24.5, 20.7) .006

> 6 months (1) 36.9 (9.3)

Leg ulcer etiology

Venous (0) 38.7 (10.2) < .001 23.9 (26.4, 21.5) .002

Venous-mixed (1) 33.6 (9.2)

Presence of comorbidity

Yes 36.5 (10.5) < .001

No 40.5 (9.2)

Cardiovascular disease

Yes (1) 35.4 (11.0) .002 22.0 (23.9, 0.1) .058
c

No (0) 38.9 (9.7)

Arthritis

Yes (1) 35.3 (10.5) < .001 23.4 (25.1, 21.6) < .001

No (0) 39.7 (9.7)

Hypertension

Yes 36.7 (9.8) .027

No 38.7 (10.3)

Paind

ƒ 2.2 (0) 39.9 (9.7) < .001 23.5 (25.1, 21.9) < .001

> 2.2 (1) 36.1 (10.2)

Abbreviations: CI, confidence interval; NPS, Numeric Pain Scale; R2, coefficient of determination; SD, standard deviation; SF-
12, Medical Outcomes Survey 12-item Short Form.
a Values in parentheses represent the variable coding for the linear regression model. Sex was forced into the model. Adjusted

R2 for the model = .11
b Results of Student’s t-tests.
c Not statistically significant but of interest empirically (sex) or clinically important (size, cardiovascular disease) and therefore

retained in the model.
d Based on the median NPS score differentiating a lower pain group (ƒ 2.2/10) from a higher pain group (> 2.2/10).
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mented areas of atrophie blanche may be

associated with severe pain,44 and older

ulcers may be associated with less

pain.24,45 The relationship between ulcer

characteristics, disease severity and pain

merits further research.

The final regression models only

accounted for a small proportion of the

variance in pain intensity and HRQL. This

may be due to several factors. One is that

the causal associations in the Wilson and

Cleary15 model pathway are weak, but it is

more likely that the measures of biological

characteristics and symptom status were

incomplete and represent a subset of a

much larger group. The best way to

conceptualize biological characteristics is

unclear.46 Ulcer size and duration are

clinically well-accepted proxies of ulcer

severity but the list from which the

patients identified their comorbidities,

originally designed to aid in the process

of differential diagnosis, may have poorly

reflected the severity of comorbidity, a

potentially important measure in this

predominantly older population. In addi-

tion, we selected pain intensity, only one

indicator of the range of symptoms asso-

ciated with ulcers. Further, the NPS may

not capture salient aspects of the pain

experience, such as the affective experi-

ence of pain and pain-related interference.

A third possibility is that a number of

variables that contribute to HRQL, for

example, functional status, were not mea-

sured within the scope of these two trials.

Certainly, there is ample evidence that

physical function is impaired during active

ulceration. The inclusion of a robust

measure of functional status may have

increased the explanatory power of these

models.

Although the explained variance of the

models was limited, we found clinically

important relationships between sociode-

mographic and biological characteristics,

pain intensity and HRQL. A clinical

scenario commonly found in many nurses’

caseloads best illustrates this: Consider an

individual who is 67 years old and has had

a venous ulcer for 8 months. Osteoarthritis

complicates their pain experience, and

they rate their pain as 4 on a scale of 0

to 10. Based on these characteristics and

the coefficients from the regression model,

TABLE 5
Bivariable associations (Student’s t-tests) for the SF-12 Mental Component Summary and

final multivariable linear regression model

Variablea Bivariable associationsb Final regression model

Mean (SD) p value Coefficient (95% CI) p value

Constant for model 53.2 (54.1, 55.5)

Sex

Female (0) 50.3 (10.6) .61 0.4 (21.3, 2.1) .63

Male (1) 50.8 (10.2)

Age

< 65 years (0) 49.0 (11.0) .006 2.6 (0.8, 4.4) .005

§ 65 years (1) 51.5 (9.8)

Smoking status

Current smoker 48.8 (11.1) .12

Non-smoker 50.8 (10.3)

Social support

Lives alone 50.0 (10.6) .46

Lives With others 50.3 (10.3)

Ulcer size

ƒ 5 cm2 50.5 (10.4) .83

> 5 cm2 50.7 (10.4)

Ulcer duration

ƒ 6 months (0) 50.9 (10.1) .16 21.9 (23.9, 0.0) .053c

> 6 months (1) 49.5 (10.6)

Leg ulcer etiology

Venous 50.6 (10.5) .59

Venous-mixed 50.0 (10.0)

Presence of comorbidity

Yes (1) 50.0 (10.8) .058 22.3 (24.2, 20.5) .014

No (0) 51.4 (9.7)

Cardiovascular disease

Yes 50.1 (10.6) .78

No 50.7 (10.3)

Arthritis

Yes 50.3 (10.8) .26

No 50.7 (10.1)

Hypertension

Yes 51.0 (10.2) .56

No 50.3 (10.4)

Paind

ƒ 2.2 (0) 53.1 (9.5) < .001 24.9 (25.6, 23.2) < .001

Abbreviations: CI, confidence interval; NPS, Numeric Pain Scale; R2, coefficient of determination; SD, standard deviation; SF-
12, Medical Outcomes Survey 12-item Short Form.
a Values in parentheses represent the variable coding for the linear regression model. Sex was forced into the model. Adjusted

R2 for the model = .08
b Results of Student’s t-tests.
c Not statistically significant but of interest empirically (sex) or clinically important (duration) and therefore retained in the

model.
d Based on the median NPS score differentiating a lower pain group (ƒ 2.2/10) from a higher pain group (> 2.2/10).
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we calculate a 14.7-point reduction in

physical HRQL and a 7.6-point reduction

in mental HRQL. This reduction in HRQL

score is clinically important and illustrates

the important linkages between routinely

measured clinical characteristics and HRQL.

Strengths and limitations

Our study had several limitations. First,

causation cannot be tested using a cross-

sectional design. Secondly, as a secondary

analysis, the study variables were

designed to answer different questions.

For example, symptom status may have

been more effectively measured using a

validated disease-specific symptom-based

tool in addition to pain intensity. Other

important concepts such as functional

status were not included.

Strengths of the study include the large

sample size and use of validated tools to

measure pain and HRQL. In addition, the

primary RCTs upon which this analysis is

based used consistent and validated

approaches to evaluate ulcer size and

duration. Finally, the large sample from

both urban and rural settings is likely to be

reasonably representative of clinical popu-

lations receiving treatment for venous

ulcers.

Future research should define or test

existing disease-specific measures of

symptom status as a next step in the

development of a clinically relevant model

of HRQL. In addition, key concepts such as

comorbidity and disease severity need

further conceptualization. Finally, age is

an important variable to explore in future

studies with a robust measure of func-

tional status. Impairment of physical

function and other aspects of functional

status in relation to age-normative expec-

tations may play a key role in mediating

the effect of age and pain on HRQL.

The assessment of HRQL is complex. It is

likely that ulcer characteristics and pain

intensity, two variables that clinicians

frequently measure, account for a limited

proportion of HRQL. Both variables are

insufficient assessment parameters of

HRQL in isolation. As a starting point,

the impact of ulceration on daily life is an

important topic to discuss with patients

and should be incorporated into assess-

ments and care planning. Understanding

the impact of symptoms on function may

be critically important in prioritizing goals

and patient-centred evaluation of inter-

ventions.
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