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Abstract

Background. Along with age and sex, socioeconomic status is one of the most 

powerful determinants of health.  We conducted a systematic review to examine 

the consistency and magnitude of the association between socioeconomic status 

and COPD health outcomes to determine the potential impact of SES disparity 

on the COPD population. Methods. Electronic databases to October 2011 were 

searched for studies of adults who had or were at risk for COPD that quantifi ed 

an association between a measure of socioeconomic status and at least one 

COPD health outcome. Two authors independently reviewed studies, assessed 

study quality, and for eligible studies, extracted data. Results. Regardless of the 

population, socioeconomic status measure or COPD outcome examined, with few 

exceptions, consistent signifi cant inverse associations between socioeconomic 

status and COPD outcomes were found.  Most studies found that individuals of the 

lowest socioeconomic strata were at least twice as likely to have poor outcomes as 

those of the highest (range from no difference to 10-fold difference). Conclusions. 

Social and economic disadvantage appears to have a signifi cant consistent impact 

on COPD mortality and morbidity.  These fi ndings point to the need for public health 

strategies and research to address socioeconomic status disparity in individuals 

with COPD.

Abbreviations: 
COPD: chronic obstructive pulmonary disease
SES: socioeconomic status

Introduction

Inequalities in health among groups of diff erent socioeconomic status (SES), 
as commonly measured by education, occupation, and/or income, consti-
tute one of the main challenges for clinicians and public health.  Along with 
age and sex, SES is one of the most powerful determinants of health with 
people of lower SES often experiencing worse health outcomes than those of 
higher SES.  Evidence-based strategies that address SES disparity need to be 
developed and implemented; however, this resource intense process rarely 
occurs.  Th is may be due to a lack of awareness of the substantial impact of 
SES disparity and the benefi ts that could be obtained by addressing it.  Such 
impact is likely specifi c to diff erent diseases and outcomes. 
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Chronic obstructive pulmonary disease (COPD) is a 
common, progressive condition associated with signifi -
cant mortality and morbidity (1).  Several studies have 
explored the association between SES and COPD in 
select populations, with many fi nding worse outcomes 
associated with lower SES, but the evidence has not been 
uniform.  Disparity in COPD outcomes has been attrib-
uted to smoking, occupational exposures, prenatal expo-
sures, air pollution and a number of other factors (2).  

An up-to-date systematic review exploring the rela-
tionship between SES and COPD outcomes across dif-
ferent populations, SES measures, and health outcomes 
would determine if a consistent association exists, its 
direction and its magnitude.  Th e results of such a review 
would either justify and point to the need for investment 
into further research and strategy development/imple-
mentation or indicate that resources would be better 
used elsewhere.  Investment, if warranted, in address-
ing SES disparity would be of particular importance to 
individuals with COPD because medical approaches, 
thus far, have provided limited benefi t (1). Th erefore, we 
conducted the current study to examine the association 
between SES and COPD health outcomes.  

Methods 

Study identifi cation
With the aid of a medical librarian, we used systematic 
methods to identify published observational studies that 
measured an association between SES and COPD health 
outcomes.  To identify all relevant studies, we: (1) elec-
tronically searched all English language studies in Medline, 
Healthstar and Embase from their respective inception 
dates until October, 2011; (2) manually searched refer-
ence lists from included studies; (3) conducted key author 
searches; and (4) performed citation searches through 
the Web of Knowledge. Th is strategy was reviewed and 
approved by all investigators.  We did not search the grey 
or unpublished literature.  For further information on the 
search strategies employed please see Appendix I.

Study eligibility
Two investigators (AG, TD), not blinded to study authors 
or results, independently evaluated study eligibility and 
resolved diff erences by discussion until consensus was 
reached.  To be included, studies had to focus on adults 
either diagnosed with or at risk for COPD and report an 
association between SES and at least one COPD health 
outcome.  COPD outcomes were subdivided into three 
common areas of interest: the risk of developing COPD, 
COPD prognosis, and COPD health care utilization.  

Data study quality and extraction 
Two investigators (AG, TD) independently assessed 
study quality and extracted data.  As there is no stan-
dardized quality scoring system for observational stud-
ies, reviewers assigned scores for components of quality 
based on the framework for assessing prognostic studies 

from the Evidence-Based Medicine Working Group (3).  
Studies were checked to see if they had an appropriate, 
representative, and large enough sample of individuals, 
that follow-up was complete, and that objective and 
unbiased exposure and outcome criteria were used (for 
details, see Table 1). Th e potential confounding variables 
that were adjusted for were also noted. 

Using scores as a guide, reviewers excluded studies 
determined to be of lesser quality based on discussion 
until consensus was reached.  Reviewers accepted, but 
documented, how authors determined diagnoses of 
COPD. A standardised spreadsheet was used to inde-
pendently abstract data on study design, setting, dates, 
population, SES measure, and study outcomes.  Authors 
of all included trials were contacted as necessary to 
clarify information. 

Outcome measures
Any outcome measure that expressed an association 
between SES and COPD health outcomes was consid-
ered.  Where possible, measures that compared COPD 
outcomes between the lowest and highest SES strata 
were obtained.  In most cases, this was expressed as 
a relative risk, a relative rate ratio, or an odds ratio.  
Because it was anticipated that study populations, SES 
measures, and outcomes would vary widely, no meta-
analyses were planned.

Association between SES and Outcomes across 
diseases
Studies that examined an association between SES and 
disease outcomes across more than one disease were 
reviewed a second time.  Outcome measures across diff er-
ent diseases within (not between) studies were compared.  

Sensitivity analysis
A review of the lesser quality studies was conducted to 
determine if their results were consistent with the main 
fi ndings.

Results

Study selection
Initial searches identifi ed 564 unique citations from 
electronic bibliographic databases and 3 original cita-
tions from other sources.  Of those, 509 were excluded 
leaving 58 studies for a more thorough review.  Most 
were excluded because they did not examine a relation-
ship between SES and COPD outcomes or did not only 
study patients with COPD.  Upon more detailed evalua-
tion, 39 of the 58 remaining studies were found to have 
inappropriate study design, study population, exposure, 
or outcomes and 4 were of lesser quality, leaving 15 that 
met criteria for the current review (Figure 1) (4–18). 
A detailed breakdown of study quality can be found in 
Table 1. Th e 4 lesser-quality studies all focused on small, 
non-population-based sample of individuals from either 
one location or a few related locations (19–22).
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Study characteristics
Summaries of the 15 included studies are provided in 
Tables 2, 3 and 4. Only one of the studies focused on SES 
and COPD outcomes alone—the rest either examined 
SES as one of many exposure variables and/or examined 
SES disparity across multiple diseases.  Studies were 
mainly set in North America and Europe, with one set 
in China.  Most studies examined outcome measures in 
men and women separately, examined COPD according 
to diff erence diagnostic criteria (i.e., chronic bronchitis 
and emphysema), and/or examined more than one type 
of SES exposure.  Th irty-one outcome measures were 
reported in total.  After reviewing all of the studies, the 
decision to conduct meta-analyses was reconsidered, 
however, due to signifi cant diff erences between studies 
it was decided not to proceed.

Overall association between SES and COPD outcomes
Twenty-three outcome measures demonstrated a sig-
nifi cant inverse association between SES and COPD 
outcomes (Tables 2, 3, and 4 and Figures 2, 3, and 4).  

Additionally, 6 outcome measures demonstrated a 
non-signifi cant inverse relationship (5). Only one of 
the studies showed a non-signifi cant direct relationship 
and none a signifi cant direct relationship.  Most relative 
outcome measures between the lowest and highest SES 
were 2-fold or more (range 0.8 to 10.8). 

Prevalence and incidence of COPD
Eight studies examined an association between SES 
and risk of developing COPD as demonstrated by 
17 outcome measures (Table 2 and Figure 2). Seven 
examined COPD prevalence and 1 COPD incidence in 
the general population. Education was used in 5 studies 
and income in 2. Th e majority of studies found individu-
als of the lowest SES to be signifi cantly more likely to 
develop COPD than those of the highest.  Relative out-
come measures ranged from 0.8 to 3.7. 

COPD mortality
Five studies, reporting 11 outcome measures, exam-
ined an association between SES and COPD prognosis 

Table 1. Study quality and generalizability assessment

Reference
Cohort 

Selection 
(/2)

Sample Size 
large enough to 

detect meaningful 
differences (/2)

Follow-up 
complete 

(/2)

Objective 
Defi nition of 

Socioeconomic 
Status (/2)

Objective 
COPD Outcome 

Measure (/2)

Adjustment 
for 

confounders 
(/2)

Generalizability 
(/2)

Overall 
Score (/14)

Eachus, 1996 (4) 1 2 2 2 1 2 1 11

Chen, 2000 (5) 2 2 2 2 1 2 2 13

Van Rossum, 2000 (6) 2 2 2 2 2 1 1 12

Marmot, 2001 (7) 1 2 1 2 1 1 1 9

Montnemery, 2001 (8) 1 2 1 2 1 1 1 9

Steenland, 2002 (9) 2 2 2 2 2 2 1 13

Schikowski, 2008 (10) 2 2 1 1 2 0 0 8

Steenland, 2004 (11) 1 2 1 1 2 1 1 9

Welle, 2004 (12) 2 1 1 2 2 0 1 9

Antonelli-Incalzi, 
2007 (13) 2 2 2 1 2 1 2 12

Ellison-Loschmann, 
2007 (14) 1 2 2 2 2 2 1 12

Reilly, 2008 (15) 1 2 2 1 2 2 1 11

Lewis, 2009 (16) 1 2 1 1 2 2 2 11

Disano, 2010 (17) 2 2 2 1 2 1 2 12

Kanervisto, 2011 (18) 2 2 2 2 2 1 2 13

COPD, Chronic Obstructive Pulmonary Disease.
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(Table 3 and Figure 3).  All explored COPD mortality, 
as recorded on death certifi cates, in the general popula-
tion.  SES was determined solely by level of education 
in two studies, education and income in one study, and 
occupation in the remainder. Except for one outcome, 
individuals of the lowest SES consistently had signifi -
cantly higher mortality than those of the highest SES.   
Relative outcomes measures comparing the lowest to 
the highest SES strata ranged from 1.1 to 10.8.

COPD health care utilization
Two studies examined an association between income and 
rate of hospitalization for COPD (Table 4 and Figure 4). 
In both, there were signifi cant inverse associations 
between income and rate of hospitalization with relative 
risks of ranging from 3.0 to 4.3.

Association between SES and outcomes across 
diseases
Seven studies compared associations between SES and 
disease outcomes across multiple diseases (Table 5). 
Two reported COPD incidence and prevalence, three 
COPD mortality, and two COPD hospitalizations.  In 
four of the seven studies, the relative outcome measures 
were greater for COPD than the other diseases exam-
ined, with 95% confi dence intervals that did not overlap.  
In the remaining three, non-signifi cant trends favoured 
greater disparity in COPD.  

Sensitivity analysis
Two of the lesser quality studies showed signifi cant 
inverse associations between SES and COPD with relative 

measures ranging from 2.2 to 19.2 (19,20), one showed 
both signifi cant and non-signifi cant inverse associations 
(22), while the last demonstrated no association (21).  
Th us their results appeared mostly consistent with the 
main fi ndings.

Discussion

We conducted a systematic literature review of SES 
and COPD and found, with few exceptions, signifi cant 
inverse associations between SES and COPD outcomes 
that were consistent across gender, age, and population 
and appeared uninfl uenced by how COPD was diag-
nosed, the SES measure used, or the disease outcome 
studied.  We also found that individuals of the lowest 
SES were at least twice as likely to have poor COPD 
outcomes as those of the highest SES. Th is suggests that 
eliminating SES disparity could have a greater impact 
than of any COPD medication currently available (23).  
Furthermore, in studies that compared associations 
between SES and outcomes across several diseases, 
disparity was greater with COPD.  Th ese fi ndings jus-
tify and point to the need for investment into further 
research and strategy development/implementation to 
address SES disparity in individuals with COPD.

Th e SES disparity we observed is consistent with a large 
body of literature demonstrating signifi cant socioeco-
nomic diff erences in morbidity and mortality (24). Th is 
‘wealth-health’ gradient has been well described across 
many diseases, populations, and settings, including coun-
tries with publicly funded health care systems (25). 

Previous literature suggests that the cause of dispar-
ity in COPD outcomes is likely multifactorial.  Several 

Citations identified from electronic records (n = 564) and other data sources 
(n = 3) and titles and abstracts screened

Excluded (n = 509) 

Manuscripts retrieved for more detailed evaluation (n = 58)

Studies included in review (n = 15)

Excluded (n =43)
Inappropriate study design, study population, 
exposure, or outcomes (n = 39)
Lesser quality (n = 4)

Figure 1. Flow of studies included in systematic review.



Copyright © 2012 Informa Healthcare USA, Inc

220 A. S. Gershon et al.

Table 2. Studies describing the association between socioeconomic status and the risk of developing COPD

Reference Setting and  
Year(s)

Population How Diagnosis 
of COPD was 
made

Socioeconomic 
Status 
Measure(s) 

Outcome(s) Adjustment 
for Potential 
Confounding

Outcome measure of 
lowest compared to highest 
socioeconomic strata 
(95% confi dence interval)

Eachus, 
1996 (4)

Avon and 
Somerset, 
United 
Kingdom, 
1994–1995

Random sample 
of 22,996 
individuals 
35 years or 
more from 
general medical 
practices

Self-reported 
physician 
diagnosed 
bronchitis and 
emphysema

Townsend 
Deprivation 
Score* 

Prevalence 
of bronchitis, 
Prevalence of 
emphysema

Age, sex Bronchitis
Men:  Relative Index of 
Inequality† 2.2 (1.7 to 2.9) 
Women:  Relative Index of 
Inequality† 2.3 (1.9 to 2.7) 

Emphysema 
Men:  Relative Index of 
Inequality† 2.5 (1.4 to 4.6)
Women:  Relative Index of 
Inequality† 3.2 (1.4 to 7.5) 

Chen, 
2000 (5)

Canada,
1994–1995

Population-
based sample of 
3654 individuals 
age 35 to 64 
years

Self-reported 
physician 
diagnosed 
chronic 
bronchitis or 
emphysema

Income Prevalence of 
COPD

Age, size of 
household, allergy, 
body mass index, 
smoking status

Men:  OR 3.7 (1.9 to 7.0)
Women:  OR 1.7 (1.0 to 3.0)

Marmot, 
2001 (7)

London, 
England, 
1985–1993

10,308 
government 
workers age 35 
to 55 years 

Chronic 
bronchitis as 
per Medical 
Research 
Council 
questionnaire‡ 

Education 

Occupation

Incidence of 
bronchitis

Age Education
Men: OR 1.0 (0.9 to 1.2)§ 
Women:  OR 1.1 (0.8 to 1.4)§

Occupation
Men:  OR 1.4 (1.2 to 1.7)§
Women:  OR 1.2 (0.9 to 1.6)§

Montnemery, 
2001 (8)

Southern 
Sweden, 1992

Random 
population-
based sample 
of 12,079 adults 
age  20 to 59 
years 

Self-reported 
chronic 
bronchitis or 
emphysema

Occupation Prevalence 
of chronic 
bronchitis or 
emphysema

Age, sex, smoking 
status

OR 1.4 (1.1 to 1.7) 

Welle, 
2004 (12)

Norway,1985 Random 
population-
based sample 
of 1,512 
individuals age 
15 to 70 years 

Clinical fi ndings 
consistent 
with COPD and 
decreased lung 
function (FEV1/
FVC ratio < 
0.70)

Education Prevalence of 
COPD

None Prevalence of COPD decreased 
with increasing education level 
(p < 0.01)ll

Ellison-
Loschmann, 
2007 (14)

Europe, 
United States, 
Australia, New 
Zealand, 
1999–2001

Random 
population-
based of sample 
of 7,915 adults 
age 20 to 44 
years 

Self reported 
presence of 
cough and 
phlegm on 
most days for 3 
months during 
the previous 
year

Education 

Occupation 

Prevalence of 
bronchitis

Age, sex,
country, body 
mass index, 
asthma, siblings, 
smoke exposure, 
smoking status, 
rhinitis, respiratory 
infections before 
age of 5 years,
mould or mildew 
in the home, 
exposure to 
occupation 
pollutants  

Educational 
Prevalence Odd Ratio 1.7 (1.1 
to 2.5)**

Occupation
Prevalence Odd Ratio 1.2 (0.6 
to 2.8)**

Schikowski, 
2008 (10)

Ruhr District of 
Germany, 
1985–1994

All (1,172) 
women aged 
54 to 55 years 
from predefi ned 
areas chosen 
to represent 
a variety of 
environmental 
and socio-
economic 
conditions

Decreased Lung 
Function (FEV1/
FVC < 0.70)

Education†† Prevalence of 
COPD

None OR 2.5 (1.0 to 5.8) 

Continued
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potential mediating factors have been proposed such 
as smoking, occupational and prenatal exposures, air 
pollution, housing conditions, environmental expo-
sures in childhood, and childhood respiratory infec-
tions (2, 26).  Smoking has been of particular interest 

because of its strong association with socioeconomic 
status (27).  

Other potential factors, such as a history of tuber-
culosis and burning of biomass fuels in the home, are 
more common to developing countries.  Identifying 

Reference Setting and  
Year(s)

Population How Diagnosis 
of COPD was 
made

Socioeconomic 
Status 
Measure(s) 

Outcome(s) Adjustment 
for Potential 
Confounding

Outcome measure of 
lowest compared to highest 
socioeconomic strata 
(95% confi dence interval)

Kanervisto,
2011 (18)

Finland,
2000–2001

Population-
based sample of 
8028 individuals 
aged 30 and 
older

Decreased Lung 
Function (FEV1/
FVC < 0.70)

Income

Education

Prevalence of 
COPD

Age, sex, smoking 
history, body mass 
index

Income
OR 0.8 (0.5 to 1.3)

Education
OR 1.8 (1.2 to 2.6)

COPD, Chronic Obstructive Pulmonary Disease; OR, odds ratio; FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity.
*Townsend Deprivation Score is a measure derived from unemployment, car ownership, home ownership and overcrowding.
†Relative Index of Inequality is an indicator of the degree of inequality across socioeconomic categories. 
‡A tool developed by researchers at the Medical Research Council, United Kingdom to study respiratory epidemiology in communities and occupational groups.
§Odds ratio (95% CI) per unit change from the reference. 
llTest for trend was performed by the Chi-squared test.
**The prevalence odds ratio is the ratio of two prevalence estimates.
††Highest level of education obtained either by subject or her husband.

Table 2. Continued

Table 3. Studies describing the association between socioeconomic status and COPD mortality

Reference Setting 
and  years

Population How COPD 
mortality was 
determined

Socioeco-
nomic Status 
Measure(s) 

Outcome Adjustment 
for Potential 
Confounding

Outcome measure of lowest 
compared to highest socioeconomic 
strata (95% confi dence interval)

Van Rossum, 
2000 (6)

The Netherlands, 
1967–1995

19,019 
government 
workers aged 
40 to 69 
years

Death 
certifi cate

Occupation Chronic 
bronchitis 
mortality

 Age Rate ratio 10.8 (6.0 to 19.4) 

Steenland, 
2002 (9)

United States, 
1959–1972 and 
1982–1996

2,184,626 
American 
Cancer 
Society 
volunteers 

Death 
certifi cate

Education COPD 
mortality

Smoking history, 
diet, alcohol 
intake, history of 
illnesses,
menopausal 
status, height, 
weight, retirement 
status

Earlier Population 
(1959 to 1972) 
Men:  rate ratio 1.4  (1.3 to 1.7)
Women:  rate ratio 1.1 (0.8 to 1.5)

Later Population 
(1982 to 1996)
Men:  rate ratio 1.9 (1.6 to 2.1)
Women:  rate ratio 1.6 
(1.3 to 1.9) 

Steenland, 
2004 (11)

United States, 
1984–1997

Employed 
individuals 
age 35 to 64 
years in 27 
states

Death 
certifi cate

Occupation COPD 
mortality

Age, race (white 
or black), calendar 
year 

Men: rate ratio 3.6 (3.4 to 3.8) 
Women: rate ratio 2.1 (1.9 to 2.3)

Reilly, 2008 
(15)

CHINA,
1991–1999

Population-
based sample 
of 169,871 
individuals 
age 40 years 
and older 

Medical 
records 
and death 
certifi cate

Education COPD 
mortality

Age, smoking, 
alcohol, physical 
inactivity, 
underweight, 
hypertension, 
living in northern 
china, rural 
residence

Men:  RR 2.4 (1.9 to 2.9) 
Women:  RR 2.5 (1.7 to 3.7)

Lewis, 2009 
(16)

United States 
1985–1998

Population-
based sample 
of 189,924 
individuals

Death 
certifi cate

Education

Income

COPD 
mortality

Age, race/
ethnicity, sex, 
smoking status

Education RR 1.9 (1.4 to 2.4)

Income RR 2.5 (1.7 to 3.7)

COPD, Chronic Obstructive Pulmonary Disease; RR, relative risk.
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factors responsible for SES disparity has been challeng-
ing due to their signifi cant overlap with each other (e.g., 
many people who work in low-paying occupations also 
smoke) and lack of available, detailed, comprehensive 
exposure data that can tease out important associations. 
Th is is complicated by the likelihood that diff erent fac-
tors play diff erent roles in diff erent patient populations.  
For example, Steenland et al. found occupational class 
to be associated with a high prevalence of bronchitis 

in men but not women—likely because men had occu-
pations where they were more likely to be exposed to 
occupational pollutants (9, 28). In the current review, 
adjusting for a large number of factors –such as smok-
ing and occupational pollutants—appeared to attenu-
ate the magnitude of the association between SES and 
COPD outcomes, suggesting that those factors (and/or 
others correlated with them) were partially responsible 
(9,14). 

Table 4. Studies describing the association between socioeconomic status and COPD Health Service Utilization

Reference Setting and  
years

Population How Diagnosis 
of COPD was 
made

Socioeconomic 
Status 
Measure(s) 

Outcome Adjustment 
for Potential 
Confounding

Outcome measure of 
lowest compared to highest 
socioeconomic strata
(95% confi dence interval)

Antonelli-
Incalzi, 
2007 (13)

Rome, Italy, 
1997–2000

814,105 
Individuals 
age > 75 y 
discharged 
from 
hospital 

Hospital 
discharge record

Income COPD 
Hospitalization

Age Men: rate ratio 4.3 (3.7 to 5.0)
Women: rate ratio 3.3 (2.9 to 3.8)

Disano, 
2010 (17)

Canada,
2003–2006

Hospitalized 
Population

Hospital 
Discharge record

Institut 
national de 
santé publique 
de Quebec 
Deprivation 
Index*

COPD 
Hospitalization 

Age, sex Rate ratio 3.0†

COPD, Chronic Obstructive Pulmonary Disease.
*Includes factors such as graduation from high school, employment, mean income, marital status, living in a single-parent family, and living alone.
†No confi dence intervals given but p ≤ 0.05 for pairwise comparisons between consecutive SES groups.

Men (Bronchitis)
Women(Bronchitis)

Men (Emphysema)
Women(Emphysema)

Men (Income)
Women(Income)

Men (Education)
Women(Education)

Men (Occupation)
Women(Occupation)

Eachus, 1996 [4]

Chen, 2000 [5]

Marmot, 2001 [7]

Both (Education)

(No summary measure)

Both (Education)
Both (Occupation)

Both (Occupation)

Both (Income)
Both (Education)

Montnemery, 2001 [8]

Welle, 2004 [12]

Ellison-Loschmann, 2007 [14]

Schikowski, 2008 [10]

Kanervisto, 2011 [18]

0010111.0

Figure 2. Relative outcome measures showing associations between socioeconomic status and the risk of developing COPD. Males are represented by diamonds, females 
by circles, and both genders by squares.
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Although all the studies demonstrated a signifi cant 
inverse relationship between SES and COPD outcomes, 
there were 4 that also reported non-statistically signifi cant 
associations.[7,9,14,18]  Th ere are several reasons why 
results from these studies may not have reached statistical 
signifi cance.  First, they might have used SES measures 
that were not applicable to the populations they studied.  
For example, as mentioned above, occupational class 
seems to have less correlation with COPD outcomes in 
women because, compared to men, they are less likely to 
have jobs with exposure to occupational pollutants (28).  

Second, they may have studied populations that had 
little variation in SES which made diff erences diffi  cult 
to detect.  Th is may have been the case for the study 

by Marmot et al. which followed government workers 
between ages 35 and 55 years (7).  Finally, adjusting for a 
number of explanatory variables correlated with SES (for 
example, smoking), could have removed variation due to 
SES that would have otherwise been observed (9,14).  

Th e signifi cant and consistent inverse associations 
we observed between SES and COPD outcomes may be 
used to justify the costs and time needed to research, 
develop and implement strategies to improve the health 
of individuals with COPD.   Although it may not be 
realistic to expect people with COPD to have perfect 
health, knowledge of the health of those of the high-
est SES off ers a goal of better health that public health 
organizations and governments might set for the rest of 

Van Rossum, 2000

Steenland, 2002

Both

Men (Earlier)
Women(Earlier)

Men (Later)
Women(Later)

Steenland, 2004

Reilly, 2008

Lewis, 2009

Men
Women

Men
Women

Both (Educa�on)
Both (Income)

0010111.0

Figure 3. Relative outcome measures showing associations between socioeconomic status and COPD mortality. Males are represented by diamonds, females by circles, 
and both genders by squares.

Figure 4. Relative outcome measures showing associations between socioeconomic status and COPD health service utilization. Males are represented by diamonds, 
females by circles, and both genders by squares.
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the population.  Addressing potential mediating factors 
associated with low SES and poor COPD outcomes and/
or targeting government subsidizes to those of lower 
SES are ways this goal might be achieved.  Such strate-
gies could reduce overall burden of disease, use of health 
services, and result in important cost savings.  

Th e strengths of our systematic literature review were 
its scope and comprehensiveness.  Its main limitation 

was the small number of quality studies that examined 
SES and COPD outcomes.  A second limitation was that 
many of the methods used to identify individuals with 
COPD had not previously been validated so misclas-
sifi cation could have occurred.  Th is would have been 
unlikely to have caused a directional bias, but could have 
diluted the COPD population leading to an underesti-
mation of the magnitudes of associations found.  

Table 5. Comparison of the magnitude of the association between socioeconomic status and disease outcomes across various disease

Study Socioeco nomic 
status Measure 

Disease 
Outcome

Disease 
Outcome 
Measure 

Group Outcome measure of lowest compared to highest socioeconomic 
strata (95% confi dence interval)

COPD Diabetes Heart Disease Stroke Cancer

Eachus, 
1996 (4)

Townsend 
Deprivation 

Score

Prevalence Relative 
Index of 

Inequality

Overall 2.3 (1.9 to 2.7)*
2.7 (1.7 to 4.4)†

0.9 
(0.7 to 1.2)

1.8 
(1.4 to 2.4)‡

1.7 (1.2 to 2.3) –

Marmot, 
2001 (7)

Occupation Incidence Odds ratio Men 1.4 (1.2 to 1.7) – 1.3 
(1.1 to 1.5)

– – 

Women 1.2 (0.9 to 1.6) – 1.3 
(1.1 to 1.6)

– –

Education Men 0.9 (0.8 to 1.1) – 1.0 
(0.9 to 1.2)

– – 

Women 1.0 (0.7 to 1.3) – 1.0 
(0.8 to 1.2)

– –

Van 
Rossum, 
2000 (6)

Occupation Mortality Rate ratio Overall 10.8 (6.0 to 19.4) – 1.8 
(1.5 to 2.1)§

2.1 
(1.6 to 2.9)ll

1.4 
(2.0 to 1.8)

2.1 
(1.9 to 2.3)**

4.1 (3.1 to 5.4)††

Steenland, 
2002 (9)

Education Mortality Rate ratio Earlier Population (1959 to 1972)

Men 1.4 (1.3 to 1.7) 1.3 (1.1 to 1.6) 1.1 (1.1 to 1.1) 1.1 (1.0 to 1.2) 1.4 (1.3 to 1.6) **

Women 1.1 (0.8 to 1.5) 1.9 (1.6 to 2.4) 1.4 (1.3 to 1.4) 1.2 (1.2 to 1.3) 1.3 (1.0 to 1.6) **

Later Population (1982 to 1996)

Men 1.9 (1.6 to 2.1) 1.2 (1.0 to 1.4) 1.3 (1.3 to 1.4) 1.1 (1.0 to 1.3) 2.0 (1.8 to 2.1) **

Women 1.6 (1.3 to 1.9) 1.8 (1.5 to 2.2) 1.1 (1.4 to 1.5) 1.1 (1.0 to 1.2) 1.4 (1.2 to 1.6) **

Steenland, 
2004 (11)

Education Mortality Rate ratio Men 3.6 (3.4 to 3.8) 2.2 (2.1 to 2.3) 1.9 (1.8 to 1.9) 2.3 (2.1 to 2.4) 2.2 (2.1 to 2.2) **

Women 2.1 (1.9 to 2.3) 1.9 (1.7 to 2.0) 1.8 (1.8 to 1.9) 1.5 (1.4 to 1.6) 1.3 (1.3 to 1.4) **

Men 1.2 (1.2 to 1.3) ‡‡

Women 0.9 (0.9 to 1.0) ‡‡

Men –

Women 0.8 (0.7 to 0.8)§§

Antonelli-
Incalzi, 
2007 (13)

Income Hospitali-
zations

Relative 
risk

Men 4.3 (3.7 to 5.0) 2.6 (2.1 to 3.3) 2.3 (2.0 to 2.6) 1.9 (1.7 to 2.1) –

Women 3.3 (2.9 to 3.8) 4.9 (4.1 to 5.9) 3.3 (3.0 to 3.7) 2.1 (1.9 to 2.3) –

Disano, 
2010 (17)

Institut 
national de 

santé publique 
de Quebec 

Deprivation Index

Hospitali-
zations

Rate ratio Overall 3.0llll 2.7llll – – –

COPD, Chronic Obstructive Pulmonary Disease.
*Chronic bronchitis
†Emphysema
‡Myocardial infarction
§Ischemic heart disease
llOther heart diseases
**Lung cancer
††Other cancers
‡‡Colorectal cancer
§§Breast cancer
llllNo confi dence intervals given but p ≤ 0.05 for pairwise comparisons between consecutive SES groups.
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A third limitation was that diff erent studies used dif-
ferent diagnostic criteria for COPD, for example some 
examined chronic bronchitis, some emphysema, etc. 
and there might be variation in the associations of each 
with SES that our study did not capture.  A fourth limi-
tation was that diff erent studies adjusted for diff erent 
variables making results diffi  cult to compare.  Fifth, we 
were not able to account for diff erences in health care 
systems and the infl uence of health insurance status, 
which could have also aff ected the results.  Sixth, pub-
lication bias could have been a reason why more stud-
ies that did not show a signifi cant association between 
SES and COPD outcomes were not available. Finally, we 
could not perform meta-analyses.  Despite these limita-
tions, however, we found consistent relative measures 
of association across a wide range of populations, SES 
measures and COPD outcomes suggesting that there 
is a robust inverse association between SES and COPD 
outcomes.

In summary, we conducted a systematic literature 
review to examine SES disparity among individuals 
with COPD and found consistently signifi cantly worse 
outcomes in those of lower SES and vice versa. Th e 
magnitude of the associations varied widely; however, 
most studies demonstrated people of the lowest SES 
were at least twice as likely to experience poor health 
outcomes as those of the highest.  An understanding 
of the relationship between SES and COPD outcomes 
is important when designing clinical and policy strat-
egies to prevent and optimize the health of individu-
als with COPD.  Th is work supports further study to 
determine factors responsible for excess risk in socio-
economically disadvantaged individuals with or at 
risk for COPD, and implement strategies that reduce 
disparity in COPD outcomes to reduce burden of dis-
ease and create a healthier, more productive and just 
society overall.
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Appendix I.  Search Strategies

Medline Search Strategy
Th e subject heading ‘Pulmonary Disease, Chronic 
Obstructive’ was exploded to include the narrower head-
ings ‘bronchitis, chronic’. Th e two terms together cover 
other related subjects or synonyms such as ‘emphysema’ 
and ‘chronic airfl ow obstruction’.  Th e subject heading 
‘socioeconomic factors’ was exploded to include nar-
rower headings such as ‘social class’, ‘poverty’, ‘social 
mobility’, ‘career mobility’ and ‘poverty areas’.  Th e other 
subject headings ‘social change’, ‘social problems’, and 
‘social welfare’ were also used and were exploded just 

in case some of the relevant articles were indexed under 
these terms instead of ‘socioeconomic factors’.  Older 
terms for COPD and socioeconomic status would have 
been captured by these search terms.

A freetext keyword search for the word ‘Socioeco-
nomic’ in the title fi eld was used to fetch whatever might 
have been lost due to indexing mistakes. 

Database: Ovid MEDLINE(R) <1950 to October Week 1 
2011> Search Strategy: 

 1 exp pulmonary disease, chronic obstructive/
(14078)

 2 exp socioeconomic factors/(275754)
 3 exp social change/or exp social problems/or exp 

social welfare/(237853)
 4 socioeconomic.ti. (6328) 
 5 1 and (2 or 3 or 4) (220)
 6 limit 5 to English language (195)

HealthStar Search Strategy
Th e subject headings are similar to Medline and hence 
a similar strategy was used.

Database: Ovid Healthstar<1966 to October 2011>  
Search Strategy:

 1 exp pulmonary disease, chronic obstructive/ 
(16997)

 2 exp socioeconomic factors/(284641)
 3 exp social change/or exp social problems/or exp 

social welfare/(233992)
 4 socioeconomic.ti. (6646)
 5 1 and (2 or 3 or 4) (309)
 6 limit 5 to English language (266)

Embase Search Strategy 
Emtree subject headings ‘chronic obstructive lung dis-
ease’, ‘chronic bronchitis’ and ‘emphysema’ were used. 
Th ese covered all synonyms and related conditions such 
as COPD and chronic airfl ow obstruction.

Emtree subject heading ‘social status’ was used to 
cover all the narrower terms including ‘poverty’, ‘lowest 
income group’, ‘social class’ and ‘social background’. All 
these together covered other related terms such as social 
achievement, social condition, and social rank.

Freetext keyword search for the keyword ‘socioeco-
nomic’ was run in the title fi eld to cover any possible 
indexing mistakes.

Database: EMBASE <1980 to 2011 Week 40>
Search Strategy:

 1 exp chronic obstructive lung disease/(47119)
 2 exp chronic bronchitis/(6517)
 3 exp emphysema/(25316)
 4 exp social status/(73504)
 5 socioeconomic.ti. (6729)
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 6 (1 or 2 or 3) and (4 or 5) (285)
 7 limit 6 to English language (257)
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