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A Descriptive Study of Chronic Obstructive Pulmonary Disease  
in Tertiary Care Clinics of a Caribbean Island

S Mohammed1, H Mohammed2, S Sakhamuri1, A Bhowmik3, T Seemungal1

ABSTRACT

Objective: To determine the relationship between severity of chronic obstructive pulmonary 
disease (COPD) and quality of life as well as COPD’s correlation with depressive symptoms 
in West Indian subjects.
Methods: This is a cross-sectional, observational study of outpatients with COPD in tertiary 
care. The severity of COPD was determined by the Global Initiative for Chronic Obstruc-
tive Lung Disease (GOLD) stage, GOLD group, and body mass index, airflow obstruction, 
dyspnoea and exercise capacity (BODE) index. Quality of life was assessed by the St George 
Respiratory Questionnaire (SGRQ) and COPD Assessment Test (CAT), and depression was 
assessed by the Center for Epidemiologic Studies Depression Scale (CES-D).
Results: A total of 105 patients (85.7% male, 37.1% Indo-Trinidadian, 42.9% Afro-Trinidad-
ian, 64.8% primary level education) were recruited with a mean age of 66.9 years (standard 
deviation: 9.60 years). The median body mass index was 25 kg/m2; 26.7% were underweight. 
Risk factors identified were: ever-smokers (27.6%), marijuana (20%), biomass (81.9%), pas-
sive smoke (70.5%), occupational exposures (80%). The CES-D of 25% of the patients was 
≥ 16. Co-morbidities included diabetes (22%), hypertension (29%), gastro-oesophageal 
reflux disease (10%) and previous myocardial infarction (15%). A total of 59% of the patients 
reported a monthly household income of less than US$800. Lower level of education was asso-
ciated with worse SGRQ (total and impact), lower forced expiratory volume in one second, 
modified Medical Research Council scale (mMRC) of ≥ 2 and higher BODE index. Higher 
GOLD group correlated with worse SGRQ, CAT and CES-D. Higher CES-D was associated 
with shorter six-minute walk distance, worse SGRQ, CAT and mMRC scores, higher GOLD 
group and increased COPD admissions per year. Patients with a CES-D of ≥ 16 walked shorter 
distances. Higher BODE quartile was associated with worse SGRQ, CAT and CES-D scores. 
Conclusion: Higher GOLD group and higher BODE quartile were associated with worse 
quality of life scores and higher depression scores. Patients in higher GOLD groups should 
be screened for depression. Education on COPD should be targeted at those of lower socio-
economic status.
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Estudio descriptivo de la enfermedad pulmonar obstructiva crónica en clínicas  
de atención terciaria de una isla caribeña

S Mohammed1, H Mohammed2, S Sakhamuri1, A Bhowmik3, T Seemungal1

RESUMEN

Objetivo: Determinar la relación entre la severidad de la enfermedad pulmonar obstructiva 
crónica (EPOC) y la calidad de vida, así como la correlación de la EPOC con síntomas depre-
sivos en sujetos antillanos. 
Métodos: Se realizó un estudio observacional transversal de pacientes ambulatorios con 
EPOC en cuidados terciarios. La severidad de la EPOC fue determinada por la etapa de la 
Iniciativa Global para la Enfermedad Pulmonar Obstructiva Crónica (GOLD, en inglés), el 
grupo GOLD, así como el índice de masa corporal, la obstrucción del flujo de aire, la disnea 
y la capacidad de ejercicio (índice BODE). La calidad de vida fue evaluada mediante el Cues-
tionario Respiratorio de Saint George (CRSG) y la prueba de evaluación de la EPOC (CAT, 
en inglés), en tanto que la depresión fue evaluada por la Escala de Depresión del Centro de 
Estudios Epidemiológicos (CES-D).
Resultados: Un total de 105 pacientes (85.7% varones, 37.1% indotrinitenses, 42.9% afrotrin-
itenses, 64.8% nivel de educación primaria) fueron reclutados con una edad promedio de 66.9 
años (desviación estándar: 9.60 años). El índice de masa corporal promedio fue de 25 kg/m2; 
26.7% por debajo del peso normal. Los factores de riesgo identificados fueron: fumar oca-
sionalmente (27.6%), marihuana (20%), biomasa (81.9%), humo pasivo (70.5%), exposición 
ocupacional (80%). El CES-D del 25% de los pacientes fue ≥ 16. Las comorbilidades incluy-
eron diabetes (22%), hipertensión (29%), enfermedad por reflujo gastroesofágico (10%), y 
previo infarto del miocardio (15%). Un total de 59% de los pacientes reportaron un ingreso 
mensual familiar de menos de $800 USD. El nivel más bajo de educación se asoció con un 
peor (CRSG) (total e impacto), menor volumen espiratorio forzado en un segundo, Escala del 
Consejo de Investigaciones Médicas modificada (mMRC) de ≥ 2, y más alto índice de BODE. 
Un grupo más alto de GOLD se correlacionó con peores resultados de CRSG, CAT y CES-D. 
El CES-D más alto se asoció con una caminata de una distancia más corta en seis minutos, 
peores puntuaciones de CRSG, CAT y mMRC, un grupo más alto de GOLD, y mayores ingresos 
de EPOC por año. Los pacientes con CES-D de ≥ 16 caminaron distancias más cortas. El cuar-
til más alto de BODE estuvo asociado con las puntuaciones peores de CRSG, CAT y CES-D. 
Conclusión: El grupo GOLD más alto y el cuartil más alto de BODE se asociaron con peores 
puntuaciones de calidad de vida y puntuaciones de depresión más altas. Los pacientes en los 
grupos de GOLD más altos deben ser tamizados para detectar si padecen depresión. La edu-
cación sobre la EPOC debe estar dirigida a aquellos que tienen una situación socioeconómica 
inferior.

Palabras clave: Índice de BODE, enfermedad pulmonar obstructiva crónica, depresión, etnicidad, calidad de vida, 
situación socioeconómica
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INTRODUCTION
According to the World Health Organization (WHO), 
65 million people have moderate to severe chron-
ic obstructive pulmonary disease (COPD) globally 

(1). The burden of disease in Trinidad and Tobago 
is thought to be significant, with the prevalence of 
obstructive airways disease in acute hospital admis-
sions at about 21% and in four chronic disease clinics 
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also at about 21%, though there has been no published 
national study (2, 3).

Chronic obstructive pulmonary disease has been 
described as a multidimensional disease with multi-
ple risk factors, systemic features, and co-morbidities. 
Risk factors include cigarette-smoking (1), occupational 
exposures, indoor air pollution (4), previous history of 
tuberculosis (5) and, importantly, low socio-economic 
status (SES) (6). However, COPD also has systemic con-
sequences, such as malnutrition (low body mass index 
(BMI)) (7) which has been included in the multidimen-
sional expression of COPD referred to as the body mass 
index, airflow obstruction, dyspnoea and exercise capac-
ity (BODE) index (7) and a ‘comorbidome’ that is related 
to mortality. The common co-morbidities in COPD are 
diabetes mellitus, hypertension and depression (2, 3, 
8). Depression is a major co-morbidity in COPD with a 
prevalence ranging from 7% to 42% (9). Symptoms of 
depression may be confused with symptoms of COPD 
and therefore go undiagnosed and untreated (9). 

Little is known about the epidemiology of COPD in 
the West Indies. We studied 105 patients with COPD 
in the chest clinics of tertiary centres in Trinidad and 
Tobago to characterize their disease according to the 
quality of life, disease severity and BODE score.

SUBJECTS AND METHODS
This is a cross-sectional, observational study of patients 
who attended the outpatient chest clinics at the Port-of-
Spain General Hospital and the Eric Williams Medical 
Sciences Complex, Trinidad, between August 2011 and 
March 2013. Ethics approval was obtained from the 
ethics committees of the North West Regional Health 
Authority and the Faculty of Medical Sciences, The 
University of the West Indies, St Augustine, Trinidad 
and Tobago, West Indies.

Inclusion criteria: patients were recruited if they 
attended any of the chest clinics of the above institu-
tions, were over 40 years of age and diagnosed with 
COPD, and gave written informed consent. Chronic 
obstructive pulmonary disease was defined as the pres-
ence of respiratory symptoms and a post-bronchodilator 
forced expiratory volume in one second (FEV1)/forced 
vital capacity (FVC) ratio of less than 0.7 (10).

Exclusion criteria: patients were excluded if they had 
received a blood transfusion, had a moderate to severe 
exacerbation of COPD (requiring corticosteroid, antibi-
otics or hospitalization) within the four weeks prior to 
the study (11), had suffered an acute myocardial infarc-
tion within three months before the study, had used 

antibiotics within two weeks before the study, were on 
long-term oral corticosteroid treatment (for at least eight 
weeks), were unable to walk, were unable to perform 
spirometry, or had any condition that would likely lead 
to suboptimal results on spirometry. 

The COPD Assessment Test (CAT) and St George’s 
Respiratory Questionnaire (SGRQ) were used to assess 
the impact of COPD on the patient’s well-being and 
daily life (12, 13). An acute exacerbation of COPD 
(AECOPD) was taken as a change in respiratory symp-
toms requiring a course of oral corticosteroids and/
or antibiotics (14). Frequent exacerbations were taken 
as two or more in the year before recruitment. Patients 
were asked about exposures (dust/fumes, biomass or 
indoor cooking in a wood oven) at home and at work, 
and as a child. An ever-smoker was defined as a person 
who admitted to smoking more than 100 cigarettes in 
his/her lifetime (15). 

The six-minute walk test and Borg dyspnoea scale 
were used to assess functional capacity (16). The total 
distance walked in six minutes was taken as the six-min-
ute walk distance (6MWD), and BODE index calculated. 

To assess depressive symptoms in patients with 
COPD, the Center for Epidemiologic Studies Depression 
Scale (CES-D) was used, as most international work 
on COPD had utilized this scale (9). A CES-D of ≥ 16 
indicates severe depressive symptoms (9). Since this 
scale had not been validated in a Trinidadian popu-
lation, two additional scales were used on a subset of 
patients: the modified Zung scale and the Patient Health 
Questionnaire-9 (PHQ-9) which were applied on a subset 
of patients (n = 35, the last 35 patients recruited) for com-
parison, as they had previously been validated for use 
in a Trinidadian population (17). The CES-D total score 
correlated highly with the Zung total score (Spearman’s 
rho = 0.921) and PHQ-9 total score (Spearman’s rho = 
0.962), with p < 0.001 in both cases; thus, we present 
data for CES-D only.

Data were analysed using SPSS version 12 soft-
ware, and the Kolmogorov-Smirnov test of normality 
was applied. Normally distributed data were expressed 
as mean (standard deviation (SD)) and skewed data as 
median (interquartile range). Pearson’s correlation was 
used for normally distributed data, and the Spearman 
rank test was used to assess non-parametric correlations. 
Kendall’s tau-b was used to evaluate the correlation 
of the Global Initiative for Chronic Obstructive Lung 
Disease (GOLD) group data with SGRQ, CAT score and 
CES-D. The Mann-Whitney U test was used for non-
parametric variables.
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RESULTS

Demographics and physiologic variables
Table 1 shows that 14 patients were excluded. Data from 
five patients were incomplete because two patients had 
died and three could not be contacted (wrong telephone 
numbers). Table 2 shows that the two major ethnic groups 
(Indo-Trinidadians and Afro-Trinidadians) were similar 
in proportion. Afro-Trinidadians had better SGRQ total 
and impact scores than non-Afro-Trinidadians (p < 0.05), 
and 26.7% of the patients had a BMI of < 21 kg/m2. 
During the study period, five patients died; these patients 
were noted to have higher CAT scores (Spearman’s rho 
= 0.209) and lower 6MWD (Spearman’s rho = 0.229), 
with p < 0.05 in both instances. 

Table 1:  Exclusion criteria

Exclusion criteria Excluded patients (n = 14)
< 40 years old 2 (14.3%)
Unable to walk 8 (57.1%)
Refused to participate 4 (28.6%)

Socio-economic status
This was assessed by the level of education and monthly 
household income. Patients who reported only prima-
ry level education had worse SGRQ total and impact 
scores (p < 0.05), increased dyspnoea (modified Medical 
Research Council (mMRC) scale of ≥ 2) (p = 0.007), 
lower FEV1 % predicted (p < 0.05) and higher BODE 
scores (p < 0.05), and were more likely to have at least 
one co-morbidity (p < 0.05). Lower monthly household 
income was associated with lower BMI (Spearman’s rho 
= 0.202; p < 0.05). 

COPD severity and group
Table 3 shows that the majority of patients in this study 
were at GOLD stage 2. Higher GOLD stage was associ-
ated with lower BMI (p = 0.007). The Figure shows the 
distribution of patients by GOLD group. Higher GOLD 
group was associated with worse SGRQ total (Kendall 
tau = 0.545; p < 0.05), impact (Kendall tau = 0.519; p < 
0.05), activity (Kendall tau = 0.479; p < 0.05) and symp-
tom (Kendall tau = 0.445; p < 0.05) scores and worse 
CAT (Kendall tau = 0.529; p < 0.05) scores. Higher 
GOLD group was also associated with a worse CES-D 
score (Kendall tau = 0.446; p < 0.05). Table 4 shows the 
distribution of BODE index scores in this study. Table 
5 shows that higher BODE quartile was associated with 
worse quality of life scores, CAT scores of more than 9 
and higher CES-D depression scores (p < 0.05).

Table 2:  Subject characteristics (n = 105)

Parameter
Age (years): mean (standard deviation (SD)) 66.9 (9.6)
Gender, male: n (%) 90 (85.7)
Body mass index (kg/m2): median (interquartile range 
(IQR))

25.0 (20.3–29.4)

Ethnicity: n (%)
Indo-Trinidadian 39 (37.1)
Afro-Trinidadian 45 (42.9)
Caucasian 2 (1.9)
Mixed 19 (18.1)

Monthly household income: n (%)
< TT$5000 62 (59.0)
TT$5000–10 000 31 (29.5)
> TT$10 000 7 (6.7)
Missing 5 (4.8)

Level of education: n (%)
Primary 68 (64.8)
Secondary 24 (22.9)
Tertiary 8 (7.6)
Missing 5 (4.8)

Smoking history: n (%)
Current smoker* 29 (27.6)
Never-smoker 10 (9.5)
Ex-smoker** 60 (57.1)
Intermittent smoker 6 (5.7)

Smoking pack-years: median (IQR) 40.0 (18.0–58.3)
Lung function: mean (SD)

Forced expiratory volume in one second 
(FEV1)/L

1.51 (0.62)

FEV1 % predicted 63.2 (22.9)
Forced vital capacity (FVC)/L 2.62 (0.84)
FEV1/FVC % 56.7 (10.7)

Acute exacerbation of chronic obstructive pulmonary 
disease (COPD): median (IQR)

1.0 (0.0–2.0)

Center for Epidemiologic Studies Depression Scale ≥ 
16: n (%)

25 (23.8)

Modified Medical Research Council scale: median 
(IQR)

2.0 (1.0–3.0)

Six-minute walk distance/m: mean (SD) 295.96 (112.26)
COPD Assessment Test: median (IQR) 15.0 (8.0–23.5)
St George Respiratory Questionnaire: mean (SD)

Activity 61.21 (29.78)
Impact 31.30 (23.60)
Symptom 44.28 (22.14)
Total 42.55 (23.17)

Co-morbidities: n (%)
Diabetes 23 (22)
Hypertension 30 (29)
Prior myocardial infarction 16 (15)
Gastro-oesophageal reflux disease 10 (10)
Hyperlipidaemia 10 (10)
Heart failure 10 (10)
Acanthosis nigricans 10 (10)

* Those who are still smoking or have quit within one year.
** Those who have quit smoking for more than one year.
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Table 3: � Spirometric classification of the Global Initiative for Chronic Ob-
structive Lung Disease (GOLD) (n = 105)

In patients with forced expiratory volume in one second (FEV1)/
forced vital capacity of < 0.7 (post-bronchodilator)

GOLD stage Severity FEV1 % predicted n (%)
GOLD 1 Mild FEV1 ≥ 80% 23 (21.9)
GOLD 2 Moderate 50% ≤ FEV1 < 80% 51 (48.6)
GOLD 3 Severe 30% ≤ FEV1 < 50% 19 (18.1)
GOLD 4 Very severe FEV1 < 30% 12 (11.4)

Table 4: � Body mass index, airflow obstruction, dyspnoea and exercise ca-
pacity (BODE) index scores and BODE quartiles

BODE index score n (%) BODE quartile n (%)
0 18 (17.1)

1 46 (43.8)1 15 (14.3)
2 13 (12.4)
3 4 (3.8)

2 24 (22.9)
4 20 (19)
5 10 (9.5)

3 18 (17.1)6 8 (7.6)
7 5 (4.8)
8 8 (7.6)

4 17 (16.2)9 4 (3.8)
10 0 (0)

Table 5:  Correlations

6MWD mMRC ≥ 2 CAT ≥ 10 CES-D ≥ 16 SGRQ 
– impact

SGRQ 
– activity

SGRQ 
– symptom

SGRQ 
– total

BODE 
quartile

AECOPD ≥  
2/year

Age -0.421***  0.196***
FEV1% 
predicted

0.402*** -0.301*** -0.276** -0.293*** -0.333*** -0.329*** -0.692***

6MWD -0.435*** -0.448*** -0.453*** -0.516*** -0.282*** -0.486*** -0.699***
mMRC ≥ 2 0.581*** 0.229*** 0.624*** 0.722*** 0.336*** 0.678*** 0.624***
CAT ≥ 10 0.485*** 0.836*** 0.735*** 0.726*** 0.848*** 0.509*** 0.365***
CES-D ≥ 16 0.438*** 0.338*** 0.404*** 0.428*** 0.256*** 0.514***
SGRQ – impact 0.816*** 0.711*** 0.963*** 0.576*** 0.428***
SGRQ – activity 0.570*** 0.920*** 0.618*** 0.295***
SGRQ 
– symptom

0.757*** 0.334*** 0.487***

SGRQ – total 0.609*** 0.426***

* Correlation is significant at the 0.05 level (two-tailed).
** Correlation is significant at the 0.01 level (two-tailed).
*** Correlation is significant at the 0.001 level (two-tailed).
6MWD: six-minute walk distance. mMRC: modified Medical Research Council scale. CAT: chronic obstructive pulmonary disease (COPD) assessment test. 
CES-D: Center for Epidemiologic Studies Depression Scale. SGRQ: St George Respiratory Questionnaire. BODE: body mass index, airflow obstruction, dysp-
noea and exercise capacity. AECOPD: acute exacerbation of COPD. FEV1: forced expiratory volume in one second.

A
22

21%

D
43

41%

B
34
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Figure: � Global Initiative for Chronic Obstructive Lung Disease (GOLD) – 
GOLD group, n, %.

Exposures
Table 2 shows that 27.6% of the patients were cur-
rent smokers. Twenty per cent used marijuana, 81.9% 
reported childhood exposure to indoor cooking (biomass 
exposure), 70.5% (74) passive smoke exposure, 80% 
(84) occupational exposures, and 42.9% (45) indoor 

air pollution. Female patients smoked fewer pack-years 
than male patients (p < 0.05). For the 10 never-smokers, 
exposures admitted to were biomass exposure (n = 8), 
passive smoking (n = 9), dust/fumes in the workplace 
(n = 9) and dust/fume exposure at home (n = 5). 

Other risk factors
Of the patients, 3.9% had old tuberculosis disease, 1% 
latent tuberculosis infection and 21.9% asthma. Patients 
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with COPD who also had a history of asthma had more 
chest infections per year (Spearman’s rho = 0.226) and 
hospital admissions per year (Spearman’s rho = 0.225). 
Older age was associated with lower FEV1 (r = 0.371) 
and lower FVC (r = 0.390).

Co-morbidities
Table 2 shows that most patients had either diabetes or 
hypertension. Thirty-seven (35.2%) patients had one 
comorbid condition, 13 (12.4%) had two and 10 (9.5%) 
had three or more co-morbidities. The mean number of 
chest infections per year was higher for patients with 
gastro-oesophageal reflux disease (GERD) (mean = 6.3) 
than for those without GERD (mean = 1.3). 

Depression scores
The mean (SD) CES-D depression score was 9.45 
(11.7). Of the patients with COPD, 25% had a CES-D 
of ≥ 16, indicating the presence of severe depressive 
symptoms. Higher CES-D scores were associated with 
shorter 6MWD (Spearman’s rho = 0.379), higher post-
walk Borg fatigue (Spearman’s rho = 0.480), higher 
post-walk dyspnoea score (Spearman’s rho = 0.428). A 
CES-D of ≥ 16 was associated with higher GOLD group 
(Spearman’s rho = 0.549) and increased admissions for 
COPD in the past year (Spearman’s rho = 0.326). Table 
5 shows the relationships with worse SGRQ and CAT 
scores, higher mMRC scores and more AECOPD (p < 
0.05 in all cases).

DISCUSSION
To our knowledge, this is the first study of patients 
with COPD in specialist care in the English-speaking 
Caribbean. We found a gender distribution in favour of 
males and that patients with a lower level of education 
were more likely to have findings consistent with severe 
COPD. On the other hand, higher GOLD group was 
associated with worse quality of life scores and higher 
depression scores.

While a minority of patients were female, they had 
fewer pack-years of smoking than males but no dif-
ferences in COPD severity. Taken together with our 
previous study of in-hospital patients with COPD which 
found a majority of female patients with COPD (2), 
these data suggest that there may be gender bias in the 
diagnosis of COPD but also that these females may be 
more susceptible to the effects of cigarette smoke as 
found previously (4).

The majority of patients were of low SES as assessed 
by reported monthly household income and education 

level as such patients are more likely to attend the public 
sector clinics which are free at the point of delivery of 
care in this country. Patients having attained only pri-
mary level education had findings consistent with more 
severe disease compared to those who had attained 
secondary level education or higher, similar to a prior 
American study of insured patients with COPD (6). Low 
SES has been shown to be an independent risk factor for 
COPD severity status (18), but this may be because low 
SES is associated with increased exposures, smoking, 
infections, poor nutrition, tuberculosis and other risk 
factors for COPD (4–6).

Only 9.5% of patients in this study were never-
smokers. In a previous study of patients with COPD in 
Trinidad and Tobago, 61% of patients denied cigarette 
use (2). These patients were sampled only from acute 
hospitalizations whereas our study took only patients 
with a doctor-diagnosed history of COPD. This may 
indicate that there was under-diagnosis of COPD in non-
smokers or that COPD in such subjects was less severe. 
Analysis of data from 14 countries involved in the 
Burden of Obstructive Lung Disease study showed that 
42.9% of persons with COPD were never-smokers (19). 

In this study, we found that 22% of patients reported 
being asthmatic, and they were likely to have a history 
of frequent chest infection and hospital admission. Older 
age was associated with lower FEV1 and lower FVC. A 
higher degree of obstruction was seen in older age groups 
in keeping with a prior study done in Trinidad and Tobago 
(2). The prevalence of tuberculosis in the Trinidadian 
population was estimated at 0.26% by WHO (1). In our 
study, 3.9% of patients reported a history of old tubercu-
losis which was 150 times the prevalence expected for the 
general population. Both COPD and pulmonary tubercu-
losis have common risk factors such as smoking and low 
SES, and COPD has been found to be more common in 
patients diagnosed with tuberculosis (20).

In our study, 27% of patients were underweight which 
was three times the 9% prevalence found in a commu-
nity study in north-central Trinidad (21) when a BMI 
of < 20 kg/m2 was used as a definition for underweight. 
Thus, the proportion of underweight individuals with 
COPD was more than that in the general population. 
Studies have shown that low BMI is an independent pre-
dictor of increase in long-term mortality in patients with 
COPD and thus it is essential to address nutritional status 
in these patients because weight gain may improve prog-
nosis (22). 

Though the relationship between COPD and depres-
sion had been established in international studies (9), 
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the prevalence of depression in patients with COPD 
was not known for the Caribbean. We found that 25% of 
our patients with COPD had a CES-D of ≥ 16, indicat-
ing the presence of severe depressive symptoms. This 
prevalence was twice the 12.8% prevalence rate that was 
found in patients attending family practices in Trinidad 
(17). None of our patients with COPD had previously 
been diagnosed or treated for depression, but we found 
that depressive features were associated with worse 
health burden as typified by quality of life, lower BODE 
index and more exacerbations consistent with prior 
results (23). 

In all, about one-third of patients had at least one 
comorbid condition, mainly diabetes and hyperten-
sion, but other common co-morbidities were: a history 
of previous myocardial infarction, heart failure, hyper-
cholesterolaemia and GERD. Ten per cent of patients 
had acanthosis nigricans. The STEPs study showed 
the prevalence of diabetes in those > 35 years of age 
in Trinidad and Tobago to be 16% (24). In our study, 
21.9% of patients gave a history of diabetes. A five-year 
follow-up of 1266 Japanese men found that an increased 
number of pack-years correlated with the development 
of impaired glucose tolerance and Type 2 diabetes (25). 

Though the distribution of AECOPD per year was 
skewed, the mean number of exacerbations per year in 
patients with GERD was greater than those with no histo-
ry of GERD. Previously, GERD had been associated with 
an increased rate of exacerbations (26). Micro-aspiration 
of gastric contents from gastro-oesophageal reflux may 
act as an airway irritant and exacerbate COPD. Further 
study is needed to determine if treatment of GERD will 
ameliorate the risk for AECOPD.

In a prior study, patients with COPD had worse 
quality of life than well persons (13). Our study further 
showed that depression was associated with worse qual-
ity of life scores in patients with COPD. Depression 
was also associated with other measures of impaired 
functionality: shorter 6MWD with worse post-Borg 
scores. Reduced exercise capacity may be associated 
with further isolation and therefore worsened depres-
sive symptoms. A CES-D of ≥ 16 was associated with a 
history of frequent AECOPD, in keeping with findings 
from a study by Papaioannou et al (27).

In our study, we found for the first time that higher 
BODE index was associated with lower level of educa-
tion which we had previously presented (28), and our 
results support previous findings by Prescott and Vestbo 
of a relation of socio-economic status to FEV1 in COPD 
(29). We also found that higher BODE quartile was 

associated with worse quality of life, CAT scores and 
higher CES-D depression score. The self-paced 6MWD 
(an independent predictor of mortality) assesses the sub-
maximal level of functional capacity which is reflective 
of daily activity (16, 30). Six-minute walk distance 
assesses functional capacity and response to therapy 
(16). This test should be done on all patients with COPD. 

This study has several limitations. The prevalence of 
restrictive lung diseases in this study was not known. 
During patient recruitment, this study focussed on out-
patient chest clinics so the sample did not represent the 
general population or patients with COPD in the acute 
setting. Patients with mild COPD are often discharged 
from the hospital chest clinics to the community health 
centres for follow-up. Therefore, our study may have 
been biased towards patients with more severe COPD. 
Most subjects attending public health institutions in the 
Caribbean are of lower socio-economic standing; thus, 
our results may not be reflective of the population of 
Trinidad and Tobago as a whole.

CONCLUSION
In conclusion, this study shows that the majority of 
patients with COPD in our tertiary chest clinics were 
male. Given that gender bias can occur, a high index of 
suspicion is warranted, especially for female patients. 
We recommend that COPD education (with more initia-
tives such as smoking cessation and adult vaccination 
programmes) should be targeted at patients with a 
lower level of education and our health facilities need 
to be focussed on the rising prevalence of COPD that 
will occur because of our ageing population (31). It is 
essential to identify patients at risk in order to improve 
nutritional status and thus prognosis. All patients with 
COPD in tertiary care should have their depression 
status checked. Patients with COPD should be assessed 
on admission to a chest clinic with a BODE score and 
6MWD. There are clinical implications for comorbid 
diabetes and COPD, especially with the use of oral glu-
cocorticoids to treat acute exacerbations.
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