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Purpose: The determinants of quality of life for patients on renal replacement therapy vary 
across the world. The aim of this study is to determine the quality of life of patients on renal 
replacement therapy in Trinidad and Tobago and predictors thereof.
Patients and Methods: This cross-sectional study took place over a 1-year period. Data 
were obtained from 530 out of 1383 patients meeting inclusion criteria (100 transplants, 80 
peritoneal dialyses, 350 hemodialyses) using the survey instruments. Stratified random 
sampling with proportional allocation was used to select patients at hemodialysis centres. 
The Kidney Disease Quality of Life questionnaire (KDQOL-36), EuroQol and demographic 
questionnaires were administered via face-to-face interviews. SPSS24, STATA14 and 
MINITAB18 were used for descriptive and inferential data analysis.
Results: Of the 530 patients, 52.5% were male, 37.5% were in the 56–65 years age group 
and 51.3% were of Indo-Trinbagonian descent. Hypertension (25.5%) and type 2 diabetes 
mellitus (62.0%) were reported as the main causes of kidney disease in the dialysis group. In 
the transplant category, chronic glomerulonephritis (45%) was the main aetiology of kidney 
disease. The KDQOL-36 domain scores and significantly associated variables included 
modality of renal replacement, Charlson’s Comorbidity Index, ethnicity, income and employ-
ment status. Transplant patients had higher mean subcomponent Kidney Disease Quality of 
Life scores and performed better in the EuroQol than patients on dialysis. Patients on 
peritoneal dialysis had a better quality of life than hemodialysis patients. Among patients 
on hemodialysis, an arteriovenous fistula significantly impacted their quality of life.
Conclusion: Renal transplant recipients enjoy the best quality of life and health state among 
patients on renal replacement therapy in Trinidad and Tobago. Increasing patients’ access to 
renal transplantation or peritoneal dialysis will markedly improve health status for the 
number of years of renal replacement therapy.
Keywords: renal transplant, peritoneal dialysis, hemodialysis, EuroQol, Kidney Disease 
Quality of Life questionnaire

Plain Language Summary
We study the quality of life of patients receiving hemodialysis, peritoneal dialysis and those 
with renal transplants on the twin islands of Trinidad and Tobago. Approximately half of the 
patients are of Indo-Trinbagonian origin. Almost two-thirds of persons have type 2 diabetes 
mellitus in the dialysis group. Data using quality-of-life questionnaires from 530 patients 
(100 renal transplants, 80 peritoneal dialyses, 350 hemodialyses) show that renal transplant 
patients have the best quality of life. Patients on peritoneal dialysis also have a good quality 
of life. Among patients on hemodialysis, those with an arteriovenous fistula/graft performed 
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better in the questionnaires than those with permanent catheters. 
Allowing patients greater access to these resources for renal 
replacement therapy will impact immensely on health status. 
This study is the first in the Caribbean to assess the quality of 
life of patients on therapies for end-stage renal disease. The 
findings can influence future decision and policy making in 
Latin America, the Caribbean and low-income countries.

Introduction
The measurement of quality of life in patients with chronic 
disease is a complex entity that encompasses state of 
health, impact of disease, emotional factors and social 
support. Chronic kidney disease with its associated comor-
bidities and complications is a great challenge for physi-
cians, patients and caregivers. Renal replacement therapy 
for end-stage renal disease includes hemodialysis, perito-
neal dialysis and renal transplantation. Patients with an 
improved quality of life have better treatment outcomes 
and decreased morbidity and mortality.1–6 This study is the 
first in the Caribbean to evaluate the quality of life and 
health state associated with renal replacement therapy. In 
other settings, the determinants of quality of life of 
patients on renal replacement therapy are different.7–15 

This study will provide West Indian data in a developing 
country that can be used for policy determination in the 
Caribbean and low resource populations across the globe.

An earlier small study in Trinidad had shown that 18% 
of asymptomatic patients had evidence for stage 3 chronic 
kidney disease.16 Data from the Caribbean showed that 
diabetes and hypertension were the major contributors to 
this burden.17 Of the modalities of renal replacement, renal 
transplantations offer the best survival, with survival rates 
in Trinidad of 91.46% (Standard Error 0.04), 89.51% 
(Standard Error 0.04) and 86.31% (Standard Error 0.05) 
for 1 year, 2 years and 3 years, respectively.18 However, 
the decision and choice of modality of renal replacement 
therapy are influenced by multiple factors. In Trinidad and 
Tobago, government funding for hemodialysis is depen-
dent on a patient’s present economic circumstances, which 
is assessed by the state. On the other hand, peritoneal 
dialysis is offered to all patients once they are deemed 
suitable for this therapy. The attending nephrologist deter-
mines referrals to the renal transplantation unit and criteria 
must be fulfilled to be considered for transplantation.

The aim of this study is to investigate patients on renal 
replacement therapy with a good quality of life to allocate 
resources in the future and to identify factors attributing to 
a better quality of life and health status. Findings will also 

aid physicians in guiding choices of therapy tailored to 
individual circumstances and educate patients in their 
decision-making when considering the modality of renal 
replacement therapy.

Patients and Methods
Study Description
The study was a cross-sectional study, the target popula-
tion being all adult patients on all forms of renal replace-
ment therapy in Trinidad and Tobago. The survey period 
ran for just over 1 year from the 1st October 2015 to the 
31st October 2016. Quality of life and health status were 
measured with established questionnaires and factors con-
tributing to a high quality of life were determined.

Patients receiving renal replacement therapy in 
Trinidad and Tobago start dialysis or receive a renal trans-
plant. Dialysis options include peritoneal dialysis and 
hemodialysis. The government of Trinidad and Tobago 
funds this service. Hemodialysis and peritoneal dialysis 
are offered at the public health facilities with no user 
fees. Due to insufficient public facilities to cater for the 
number of patients requiring hemodialysis, the Ministry of 
Health through an external patient programme funds most 
patients that qualify (based on patient’s socioeconomic 
status) at privately operated hemodialysis centres. 
Overall, whether a patient obtains this treatment in a pub-
lic or private hemodialysis centre, the government ulti-
mately provides this service for the vast majority. 
Potential transplant recipients access the central totally 
government-funded transplant unit via referrals from spe-
cialist nephrologists and such candidates are considered 
for living or deceased donor transplants.

Inclusion and Exclusion Criteria
The inclusion criteria were being a kidney transplant reci-
pient or receiving dialysis for 3 months or more and being 
at least 18 years of age. Studies have shown that this 
period is essential for adaptation to activities of daily 
living and return to regular functioning.6,9,10

The exclusion criteria were being on renal replacement 
therapy for less than 3 months and being less than 18 years 
of age. Furthermore, persons hospitalized within 4 weeks 
from administration of the questionnaires were excluded 
from this study in keeping with the recommendation of the 
developers of the Kidney Disease Quality of Life 
instrument.
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Sample Size
Since there are no formulas or tables for determining or 
choosing sample sizes for non-random samples, the for-
mula for computing sample sizes for simple random sam-
ples with replacement from finite populations was used to 
determine the number of participants that would be needed 
for the study.

A total of N = 1383 patients (Transplant: 112, 
Peritoneal Dialysis: 87, Haemodialysis: 1184) satisfied 
the inclusion criteria. Of the 1383 patients, it was deter-
mined that a sample of size n=546 was the smallest 
number of patients needed for survey purposes and for 
estimating quality of life quantitatively, with a 5% margin 
of error. Data were collected for approximately 1 year 
from the 1st October 2015 to the 31st October 2016. 
There is one transplantation centre in Trinidad and 
Tobago. Renal transplant recipients participated from 
this centre. There are 3 hospitals, all in the public setting 
in Trinidad and Tobago, that offer peritoneal dialysis and 
5 hospitals in the public sector offering haemodialysis. 
Patients on dialysis participated from these facilities. 
Stratified random sampling with proportional allocation 
by regional health authority was used to determine the 
participants from the respective private haemodialysis 
centres (Figure 1). Geographical locations using distribu-
tions within health authorities were used to obtain ratios 
for stratified random sampling. The allocations in the 
North Central, North West, and South West regional 
authorities were in the ratio 1:1:2. Eight of the 16 private 
hemodialysis centres were surveyed. There were no pri-
vate centres during the time of this study within the 
Eastern Regional Health Authority and Tobago Regional 
Health Authority.

Questionnaires
The International Standard Classification of Occupations 
of the United Nations,19 the World Health Organization 
Global Database on Body Mass Index20 and the 
International Statistical Classification of Diseases and 
Related Health Problems 10th Revision21 were used to 
classify occupation, body mass index and diseases, respec-
tively, in the demographics questionnaire. The demo-
graphics questionnaire also included information from 
participants on age, gender, ethnicity, comorbidities, 
aetiology of kidney disease, mode of renal replacement 
therapy, access type for hemodialysis, income bracket, 
employment status, smoking and alcohol consumption. 

For the obese category, persons of Asian (25kg/m2) and 
Afro-Caribbean descents (27kg/m2) were classified based 
on a prospective study that investigated ethnic groups.22 

Charlson’s Comorbidity Index estimates 10-year survival 
in patients with multiple comorbidities.23 A higher score 
indicates a lower percentage estimated 10-year survival. 
Charlson’s comorbidity index and mean quality of life 
scores were calculated.

The Kidney Disease Quality of Life questionnaire is 
a 36-item questionnaire that investigates quality of life. 
This was developed for patients with chronic renal 
disease and dialysis patients. It has been used for the 
evaluation of transplant patients and is valid and reli-
able in many populations.24–28 The domain components 
include a physical component score (PCS), mental 
component score (MCS) symptoms and problems of 
kidney disease (SPKD), burden of kidney disease 
(BKD) and effect of kidney disease (EKD). All 
Kidney Disease Quality of Life items were on a vary-
ing Likert scale.

The EuroQol self-reported health instrument was 
included. The EuroQol classification system has five 
domains: mobility, self-care, ability to perform usual 
activities, pain/discomfort and anxiety/depression. Each 
dimension is scored from 1 to 3 with 1 representing “no 
problems”, 2 representing “moderate problems”, and 3 
representing “extreme problems”. The EuroQol self- 
reported health instrument also includes a visual analo-
gue scale on which a respondent provides their self- 
assessed health rating from 0 (worst health imaginable) 
to 100 (best health imaginable). The EuroQol value set 
for Trinidad and Tobago was used to determine utility 
values for patients on all modalities of renal replace-
ment therapy.29 Trinidad and Tobago EuroQol popula-
tion norms from a forthcoming study were used to 
compare EuroQol results for the patients on renal repla-
cement therapy.

Data Collection and Informed Consent
Preparation for fieldwork included piloting and editing 
the questionnaire, creating a field manual to guide for 
the data collection process and a coding dictionary to 
facilitate data to be used for data coding (qualitative 
data) prior to data entry. Specific recommendations by 
the developers of all questionnaires were strictly fol-
lowed. Prospective data collectors were trained in the 
use of the field manual. The data were regularly tested 
for high inter-collector reliability (Cohen’s kappa) and 
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high agreement with a gold standard. All patients in 
this study provided informed consent in writing. 
Participants were thoroughly counselled on the nature 
and undertakings of the research. They were also 
advised that they could refuse to participate in the 
study or refuse to continue further in the questionnaire. 
Questionnaires were administered in an interview- 
based format and confidentiality was maintained. 
Hemodialysis patients were interviewed at their respec-
tive centres in a clinic setting using a consultation 

room with full privacy. Patients were approached after 
their hemodialysis session and those granting written 
consent and meeting inclusion criteria were adminis-
tered the questionnaires. Renal transplant and perito-
neal dialysis recipients were also interviewed in a 
similar manner by means of face-to-face interviews at 
the organ transplant unit and renal clinics, respectively. 
Patients were encouraged to answer truthfully and there 
was no prompting of responses by interviewers who 
were trained in the administration of all questionnaires.

Tobago
TRHA

NWRHA

Trinidad 

NCRHA

ERHA

SWRHA

Figure 1 Stratified random sampling of private hemodialysis centers in Trinidad and Tobago. 
Notes: -Public hemodialysis centre; - Private hemodialysis centre; - Private hemodialysis centre. 
Abbreviations: NCRHA, North Central Regional Health Authority; NWRHA, North West Regional Health Authority; ERHA, Eastern Regional Health Authority; SWRHA, 
South West Regional Health Authority; TRHA, Tobago Regional Health Authority.
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Ethical Approval
All permissions were obtained for public and private insti-
tutions. The ethics committees from the corresponding 
regional health authorities: North Central, North West, 
South West, Eastern and Tobago gave their approvals. 
The University of the West Indies ethics committee 
granted approval for this research.

Data Entry and Analysis
The statistics software Statistical Package for the Social 
Sciences (SPSS) version 24 and Microsoft EXCEL were 
used for data entry and editing prior to data analysis. 
Preliminary computations included calculating a 
Charlson’s comorbidity index for each patient. This index 
categorizes patients according to their probability of sur-
viving different diseases during the 10-year period subse-
quent to the date on which the index was computed.23 The 
lower the index, the greater the probability of survival.

Subsequently, SPSS version 24, MINITAB version 18 
and STATA version 14 were used for both descriptive and 
inferential data analysis. Descriptive methods included 
frequency and percentage distribution tables and summary 
statistics. Inferential methods included 95% confidence 

intervals and analysis of variance. Tukey range tests and 
robust test of means of total and domain scores of the 
Kidney Disease Quality of Life questionnaire were done. 
Pairwise multiple comparisons for subgroups and domain 
scores were performed. Ordinary least-squares regression 
model was done for the EuroQol questionnaire with cor-
rections for age and gender among patients in different 
modalities of renal replacement therapy. Chi-square ana-
lysis was used to investigate Charlson’s comorbidity index 
and significant associations. The reliability of the Kidney 
Disease Quality of Life questionnaire was tested with 
Cronbach’s alpha.

Results
Baseline Characteristics
Figure 2 shows individuals at each stage of the study. The 
overall response rate was 95.8%. The 16 patients who 
declined to participate were on hemodialysis. The propor-
tion of patients on hemodialysis who self-funded their 
therapy is shown in Table 1. In the dialysis group 
(Figure 3), most patients were 56–65 years. Reliability of 
the Kidney Disease Quality of Life questionnaire 
(Cronbach’s alpha) was 0.988.

October

2015 

13 
Months  

October

2016

Beginning of data collection 

End of data collection 

Target population- Adult patients on renal replacement therapy in Trinidad 
and Tobago 

Approximate number of eligible individuals at start: 1383

Hemodialysis 1184

Peritoneal Dialysis 87

Transplant 112

Total patients: 530 

Hemodialysis 350

Peritoneal Dialysis 80

Transplant 100

Figure 2 Individuals at each stage of study. 
Notes: -Progression of time/months.
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Table 2 gives the frequency and percentage distribution 
of selected characteristics of the patients. As seen, they 
were predominantly male (52.5%) and of Indo- 
Trinbagonian descent (51.5%). Patients were mostly of 
the 55–65 years of age category (37.5%).

Chi-square analysis showed that Charlson’s comorbid-
ity index (and by association 10-year survival probability) 
was associated with sex (χ2 = 8.66, p = 0.013), age (χ2 = 
43.6; p ≤ 0.001), ethnicity (χ2= 339.7; p ≤ 0.001); and type 
of renal replacement (χ2= 66.7; p ≤ 0.001).

Underweight patients were predominantly on perito-
neal dialysis and the prevalence of obesity was greater 
among hemodialysis patients (Figure 4). The self-reported 
cause of chronic kidney disease is seen in Figure 5. In 84% 
of persons, the diagnosis of chronic kidney disease was 
made when patients required renal replacement therapy.

Thirty-three percent of patients on hemodialysis had an 
arteriovenous fistula or graft (AVF/G) as their primary 
access type. Almost half of the patients with permanent 
catheters were managed for catheter-related blood stream 
infections within the last 5 years of the study period. 
Infective endocarditis was reported in 15% of those 
patients within the last 5 years of the study period. With 

respect to comorbidities, all patients with a Charlson’s 
comorbidity index ≥ 6 were on hemodialysis. No trans-
plant or peritoneal dialysis patients had a Charlson’s 
comorbidity index ≥ 6. These patients constituted 15% of 
the total number of patients on hemodialysis. Patients on 
hemodialysis > 5 years had lower mean physical compo-
nent scores (43.7) on the Kidney Disease Quality of Life 
questionnaire than those on hemodialysis ≤ 5 years. (64.8)

Results of Analysis of Variance (ANOVA) 
and Pairwise Comparisons
The Kidney Disease Quality of Life questionnaire total 
and domain scores were scaled to 100. Table 3 shows 
mean and standard deviation of the physical component 
score, mental component score, symptoms and problems 
of kidney disease, burden of kidney disease, and effect of 
kidney disease subcomponent scores by demographic cate-
gories (age, ethnicity), Charlson’s comorbidity index, 
income, employment status and mode of renal therapy.

Even though no trends or patterns could be discerned 
among the means, analysis of variance showed that there 
were statistically significant differences between the mean 
scores among the ethnic groups, among patients on differ-
ent modalities, among patients with different Charlson’s 
comorbidity index, income brackets and employment sta-
tus. Table 3 shows pairwise comparisons where cell values 
with different lettering indicate significant differences with 
the group and where numbers with the same lettering 
indicate no statistically significant difference.

Table 4 shows analysis of variance for Kidney Disease 
Quality of Life scores and mode of renal replacement 
therapy. Analysis of variance methods shows statistically 
significant quality of life scores among hemodialysis 
patients and type of access. Table 5 also shows pairwise 
comparisons of statistically significant differences (differ-
ent lettering) versus no differences (same lettering) in 
quality of life among hemodialysis patients and type of 
access used.

EuroQol Results
The mean visual analogue scale and mean index values 
seen in Table 6 were best among the transplant group 
followed by peritoneal dialysis and then hemodialysis 
(p=0.000). Table 7 shows that transplant patients perform 
better than hemodialysis patients based on both the 
EuroQol and index values. Supplementary Table 1 shows 
the EuroQol health states that were observed for the 3 

Table 1 Source of Funding for Patients on Hemodialysis

Source of 
Funding

Mode of Therapy

Hemodialysis (H=350)

Private Centre 
Patients

Public Centre 
Patients

Government 

funded

252 86

Self-funded 12 0

4

11 9

19

46

11

1

8 8

15
19

31

16

4

11

19 20

29

14

7

0
0
5
10
15
20
25
30
35
40
45
50

18-25 26-35 36-45 46-55 56-65 66-75 >75

P
er

ce
nt

ag
e

Age Group

Figure 3 Age groups of patients on renal replacement therapy. 
Notes: - Haemodialysis; -Peritoneal Dialysis; -Transplant.
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groups in this study. Four EuroQol states were observed 
among transplant patients. Ninety-five percent of the trans-
plant recipients were in the full health state (11111). None 
of the transplant recipients reported level three on any of 
the EuroQol dimensions. In comparison to population 
norms for age and gender in Trinidad and Tobago, the 
health state profile for transplant patients was better than 
the normal population. Table 6 shows the visual analogue 
scale and index values for the three groups. On both 
measures, the transplant group had the highest values and 
the hemodialysis group had the lowest values.

Table 7 shows the results of ordinary least-squares 
regression model for visual analogue scale and index 
values with controls for age and gender. Transplant is 
used as the reference category with dummy variables for 
peritoneal dialysis and hemodialysis. The coefficients for 
peritoneal dialysis and hemodialysis in these models are 
−8.63, -25.74 and −0.08, −0.20 for visual analogue scale 

and EuroQol, respectively. These coefficients indicate the 
size of the differences between transplant and the other 
two modalities. Peritoneal dialysis is associated with a 
reduction of 8.63 visual analogue-scale points, and a 
reduction of 0.08 in utility when compared with transplant 
recipients. Hemodialysis carries decrements of 25.74 
visual analogue scale points and 0.20 in utility when 
compared to the transplant group.

Discussion
Overview
The Kidney Disease Quality of Life questionnaire domain 
scores and significantly associated variables included mod-
ality of renal replacement, Charlson’s Comorbidity Index, 
ethnicity, income and employment status. Transplant 
patients performed the best in the Kidney Disease 
Quality of Life questionnaire and EuroQol. Patients on 
peritoneal dialysis had a better quality of life than 

Table 2 Characteristics of Patients on Renal Replacement Therapy

Characteristic All Modalities/ 
Percent (%)  
Patients N=530

Hemodialysis/ 
Percent (%)  
Patients H=350

Peritoneal Dialysis/ 
Percent (%)  
Patients P=80

Renal Transplant/ 
Percent (%)  
Patients T=100

p value

Sex 0.668

Male 52.50 52.30 46.30 58.00
Female 47.50 47.70 53.70 42.00

Ethnicity ≤0.001

Indo Trinidadian 51.30 52.50 53.50 58.00
Afro Trinidadian 37.50 38.50 36.50 32.00

Mixed 10.00 7.50 9.00 9.00

Other 1.20 1.50 1.00 1.00

Income/month ≤0.001

≤ $1000 TT 46.98 58.51 32.50 27.00
> $1000 TT, ≤ $4000 TT 12.83 15.37 11.25 1.00

> $4000 TT, ≤ $8000 TT 30.57 24.51 37.50 42.00

> $8000TT, ≤ 12,000 TT 9.62 1.77 18.75 30.00

Employment ≤0.001

Not employed 43.77 54.00 22.50 11.00
Employed 33.96 22.86 43.75 65.00

Educational goals 12.08 14.29 13.75 14.00
Retired 10.57 16.00 20.00 10.00

Prior Mode of Renal 
Replacement Therapy

0.526

None 81.90 98.57 78.75 20.00
Hemodialysis 16.22 Not applicable 17.50 76.00
Peritoneal Dialysis 0.56 0.00 Not applicable 4.00

Renal Transplant 1.32 1.43 3.75 Not applicable
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hemodialysis patients. Among patients on hemodialysis, 
an arteriovenous fistula or graft significantly impacted 
their quality of life.

Quality of life is a difficult and complex construct to 
measure that involves the interplay of numerous factors 
and extends into all aspects of an individual’s functioning. 
Wilson and Cleary provide a model that starts at a cellular 
level and progresses to the individual interacting with 
society.30 Quality of life not only encompasses genetics 
and the environment but also includes social, cultural, 
economic and psychological measurements. In assessing 
the success of therapy, quality of life and state of health 
have been used throughout the years as indicators of 

treatment outcome and subsequently can be employed to 
evaluate the cost-effectiveness of therapies.

In this population, about 90% of patients on renal 
replacement are on dialysis and two thirds of the hemo-
dialysis patients have permanent catheters as their primary 
access type. These findings emphasize the importance of 
this study in the Caribbean population and the impact of 
the factors affecting quality of life. Robinson et al have 
shown differences in the patient population on renal repla-
cement therapy across the continents.31 Countries studied 
were Central and Eastern Europe, Eastern and South 
Eastern Asia and the United States of America.31 In parti-
cular, it was seen that most of the patients in Japan on 
hemodialysis use an arteriovenous fistula.31 Japan and 
Norway utilize renal transplantation as their main mode 
of renal replacement therapy, while in Europe, less than 
5% of patients with kidney disease are transplanted.31

Biological Factors
Mode of Renal Replacement Therapy
In 1985, Evans and colleagues measured the quality of life 
of patients undergoing dialysis and transplantation. They 
found that 79.1% of transplant patients were able to func-
tion at nearly normal levels compared to between 47.5% 
and 59.1% of dialysis patients depending on the type of 
dialysis.32 In this study, it was found that patients who 
received renal transplants had better quality of life scores 

0
5

10
15
20
25
30
35
40
45
50

Underweight Normal Overweight Obese

P
er

ce
nt

ag
e

BMI Category

Figure 4 Body mass index (BMI) category and mode of therapy. 
Notes: -Haemodialysis; - Peritoneal Dialysis; -Transplant.

21

63

5
8

3

30

61

0

8

1

12 11

45

21

11

Hypertension T2DM CGN Unknown Other
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nt
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e

Disease

Figure 5 Self-reported cause of chronic kidney disease. 
Notes: -Haemodialysis; -Peritoneal Dialysis; -Transplant. Other, Polycystic kidney disease, Type 1 Diabetes Mellitus, Reflux nephropathy. 
Abbreviations: T2DM, Type 2 diabetes mellitus; CGN, chronic glomerulonephritis.
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compared with dialysis patients (Table 3). Peritoneal dia-
lysis patients performed better than hemodialysis patients. 
Renal transplant patients also achieved higher scores in the 
disease-specific domains of the Kidney Disease Quality of 
Life questionnaire than dialysis patients. In the hemodia-
lysis and peritoneal dialysis groups, the burden of kidney 
disease was the greatest challenge for patients (Table 3). In 
the transplant group, the mental domain subset had the 
lowest score compared to other domains of the Kidney 
Disease Quality of Life questionnaire. In patients with 
end-stage renal disease, the option of dialysis is still a 
great challenge for patients and physicians and institution 
of measures to improve quality of life for patients on 
peritoneal dialysis and hemodialysis is necessary. This 

study can guide decision makers with the potential solu-
tions to assist with disease burden.

Some studies have shown that renal transplant recipi-
ents have better quality of life scores than patients on 
peritoneal dialysis and hemodialysis.1,2,8,14 Other studies 
show diverse outcomes,10,11,13,15 while some have not 
explored other factors besides mode of therapy that may 
attribute to a good quality of life.1,2,10–12,14 A meta-analy-
sis done on the quality of life of patients on renal replace-
ment therapy concluded that hemodialysis and peritoneal 
dialysis patients tend to have an inferior quality of life 
when compared to transplant recipients.12 Quality of life 
was worse for hemodialysis compared to peritoneal dialy-
sis patients.2,12 This was also found in this study (Table 3). 

Table 4 Analysis of Variance for Kidney Disease Quality of Life Subcomponent Scores

Dependent Variable Sum of Squares df Mean Square F p

Physical Component Score (PCS) Mode of renal replacement 2044.44 3 681.48 48.10 ≤ 0.001

Mental Component Score (MCS) Mode of renal replacement 2104.72 3 701.58 38.71 ≤ 0.001

Burden of Kidney Disease (BKD) Mode of renal replacement 2217.44 3 739.15 100.53 ≤ 0.001

Symptoms/Problems of Kidney Disease (SPKD) Mode of renal replacement 43,102.58 3 14,367.53 85.61 ≤ 0.001

Effects of Kidney Disease (EKD) Mode of renal replacement 17,077.04 3 5692.35 84.62 ≤ 0.001

TOTAL Mode of renal replacement 226,222.19 3 75,407.40 100.53 ≤ 0.001

Table 5 Pairwise Multi-Comparison for Patients on Hemodialysis and Primary Access Type

Access Type Measure Physical 
Component 
Score (PCS)

Mental 
Component 
Score 
(MCS)

Symptoms/ 
Problems of 
Kidney Disease 
(SPKD)

Burden of 
Kidney 
Disease 
(BKD)

Effects of 
Kidney 
Disease 
(EKD)

Total

p value ≤ 0.001 ≤ 0.001 ≤ 0.001 ≤ 0.001 ≤ 0.001 ≤ 0.001

Av Fistula N=108 Mean 65.40a 78.57a 79.65a 69.56a 77.58a 76.62a

Std. Deviation 16.10 15.96 23.67 20.25 24.58 19.23

Av Graft N=9 Mean 57.20a 68.13a 76.48a 73.63a 77.23a 73.16a

Std. Deviation 11.75 15.65 30.27 33.75 28.73 25.07

Permanent 

Catheter N=229

Mean 42.10b 55.74b 40.68b 36.63b 40.68b 42.77b

Std. Deviation 17.80 19.74 20.30 14.25 18.00 15.94

0ther N=4 Mean 32.50b 45.65b 23.75b 26.25b 33.75b 31.45 b

Std. Deviation 8.65 12.52 3.43 7.88 10.10 6.59

Notes: a, bCell values with different lettering indicate significant differences and cell values with the same lettering indicate no statistically significant difference with the 
group.
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Peritoneal dialysis requires a patient to have good social 
support and adequate facilities in the home environment to 
perform the procedure on a daily basis. The medical social 
worker plays an integral role in deciding candidacy. Health 
care workers also meticulously train patients and their 
families regularly.

In the EuroQol health state, transplant recipients actu-
ally performed better than the age and gender adjusted 
population norms for Trinidad and Tobago. Renal trans-
plant recipients performed the best on the visual analogue 
scale and index values. Ninety-five percent of transplant 
recipients were in state 11111, the best state of health. 
Supplementary Figure 1 shows that transplant recipients 

reported less problems than the normal population. This 
finding can be investigated in a future study. The ordinary 
least-squares model in Table 7 shows that the health status 
of transplant patients is considerably better than that of 
peritoneal dialysis and hemodialysis patients. Ceteris par-
ibus, moving a patient from hemodialysis to transplant, 
can result in an increase in utility of 0.2 and over 25 visual 
analogue-scale points, based on the population in this 
study. Similarly, moving a patient from peritoneal dialysis 
to transplant will result in an increase in utility of 0.08 and 
8.6 visual analogue-scale points. The relative sizes of the 
peritoneal dialysis and haemodialysis coefficients in 
Table 7 also highlight the considerable difference in health 

Table 6 Mean Visual Analogue Scale and Index Values Using EuroQol for Patients on Renal Replacement

Measures Mode of Therapy

Hemodialysis Peritoneal Dialysis Transplant

Mean visual analogue scale 62.00 79.13 88.25

Std Error 0.74 1.46 1.19
95% Confidence Interval 60.54–63.46 76.26–81.99 85.90–90.60

Mean Index 0.78 0.90 0.99

Std Error 0.01 0.02 0.00
95% Confidence Interval 0.76–0.80 0.87–0.93 0.99–0.99

Table 7 Visual Analogue Scale and Index Values Using Ordinary Least-Squares Regression and Robust Standard Errors of Transplant 
Recipients Compared to Patients on Hemodialysis and Peritoneal Dialysis

Visual Analogue Scale Coefficient Standard Error P>t 95% Confidence Interval

Lower Upper

Age −0.53 0.43 0.22 −1.36 0.31

Gender −0.41 1.17 0.73 −2.71 1.89

Peritoneal dialysis −8.63 2.05 0.00 −12.66 −4.59

Hemodialysis −25.74 1.58 0.00 −28.84 −22.65

Constant 90.61 2.60 0.00 85.51 95.7

Index Coefficient Standard Error P>t 95% Confidence Interval

Lower Upper

Age −0.01 0.00 0.01 −0.02 −0.00

Gender −0.00 0.01 0.93 −0.03 0.02

Peritoneal dialysis −0.08 0.02 0.00 −0.13 −0.04

Hemodialysis −0.20 0.02 0.00 −0.24 −0.17

Constant 1.04 0.03 0.00 0.97 1.09
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status between peritoneal dialysis and hemodialysis. That 
is, hemodialysis represents a considerably larger health 
decrement than peritoneal dialysis for this group.

Renal transplant recipients were also maintained on 
their therapy for longer periods than persons on other 
forms of therapy. Using a period of 5 years on renal 
replacement therapy, 8% of patients were on hemodialysis, 
while about one third of all transplant recipients had func-
tioning grafts. These findings may be due to a number of 
reasons including comorbidities, age and type of access 
among this group. Renal transplantation when compared to 
other forms of renal replacement therapy is associated with 
fewer hospitalizations and death influencing the cost-effec-
tiveness of this modality around the world.33,34

Patients on hemodialysis > 5 years had lower mean 
physical component scores on the Kidney Disease Quality 
of Life questionnaire. In a Japanese study, physical scores 
on quality of life became worse as dialysis vintage 
lengthened.35

Renal transplantation may be the most physiologically 
similar to one’s body as a mode of renal replacement 
therapy. Among transplant recipients, immunologic simi-
larity can further be assessed with haplotype match 
between donor and recipient. Transplantation is also the 
least time-consuming method for all modalities. 
Hemodialysis patients have approximately 3 sessions of 
hemodialysis per week, while peritoneal dialysis patients 
undergo dialysis sessions at their home.

Lifestyle Diseases and Comorbidities
Lifestyle diseases among dialysis patients were the pri-
mary causes of kidney disease. Healthy lifestyle influences 
quality of life.36 During this study, it was shown that 
among the dialysis patients, the main causes of renal fail-
ure were type 2 diabetes mellitus or hypertension. 
However, in renal transplant patients, chronic glomerulo-
nephritis was the main self-reported cause of chronic kid-
ney disease. Over 80% of patients were diagnosed with 
kidney disease when renal replacement was necessary. 
This finding exposes the inadequacies of screening and 
the necessity for better strategies for preventing and treat-
ing lifestyle diseases in our setting.

Patients on hemodialysis also had more comorbidities 
than patients on other types of renal replacement. A 
Charlson’s comorbidity index ≥ 6 equivalent to a 10-year 
survival probability of 0 was found only among the hemo-
dialysis group. Patients with a Charlson’s comorbidity 
index ≤ 3 had significantly better mean symptoms and 

problems of kidney disease, effect of kidney disease and 
total scores.

AVF/G for Hemodialysis
Patients with an AVF/G performed better in all domains of 
the Kidney Disease Quality of Life questionnaire when 
compared to patients with permanent catheters (Table 5). 
In the burden of kidney disease subset, patients with an 
AVF/G had similar scores to those on peritoneal dialysis. It 
has been shown that this access type is not only cost- 
efficient but offers a better quality of life for patients 
because of fewer complications than a permanent 
catheter.37,38 Policy guidelines and support networks can 
therefore be improved for prompt referral and early sur-
gery for an AVF/G when choosing hemodialysis.

Adiposity Stores
Increased adiposity may be favourable for patients on 
hemodialysis, providing an anti-inflammatory benefit dur-
ing times of cellular stress.39–43 Studies have shown 
improved survival and a better quality of life of patients 
with a BMI >25 on hemodialysis.41–43

Age, Gender and Ethnicity
Figure 3 shows that renal transplant recipients are younger. 
This may mean a greater selectivity among these patients 
which can ultimately influence survival rates, risk of com-
plications and comorbidities among other factors. The 
aetiology of kidney disease among transplant recipients 
in our population is also different from patients on dialy-
sis. Figure 5 shows that dialysis patients’ main self- 
reported causes of kidney disease were type 2 diabetes 
mellitus and hypertension, while transplant recipients 
reported chronic glomerulonephritis. The presence of 
other comorbidities associated with these lifestyle diseases 
among the older dialysis patients can impact the complica-
tions associated with dialysis like catheter-related 
infections.

Supplementary Figure 1 for the EuroQol questionnaire 
shows that younger patients reported fewer problems in 
the hemodialysis group in both male and female. A similar 
trend is seen in the normal population where younger 
patients report fewer problems. A study that looked at 
patients on hemodialysis showed improved quality of life 
in younger patients44 Older female patients on peritoneal 
dialysis reported fewer problems than those in the younger 
age groups, while the extremes of age among male peri-
toneal dialysis patients reported more problems. Male 
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transplant recipients in the 18 to 24 years group and 45–54 
years group reported more problems.

Patients falling into the category of “other” for ethni-
city had significantly greater mean quality of life scores 
than the remaining patients. In this study, patients categor-
ized into this group were either Chinese or Syrian descent. 
These patients constituted 1.2% of all persons on renal 
replacement therapy (1%T, 1%PD, 1.5% HD).

Social Factors Employment
Employment status significantly influenced quality of life. 
The majority of the employed population on renal replace-
ment were transplant recipients followed by patients on 
peritoneal dialysis (Table 3). It is possible that patients 
receiving transplants were able to take advantage of 
employment opportunities because of more time availabil-
ity. Retired persons also had significantly better mean 
Kidney Disease Quality of Life questionnaire scores than 
those pursuing educational goals or those that were unem-
ployed. In Canada, in the first 2 years after renal replace-
ment therapy, employment opportunities were the best in 
the transplant subset.10 Table 2 also shows that in the 
occupation category of managers and professionals, trans-
plant recipients formed the majority of these categories 
followed by patients on hemodialysis.

Economic Status
Like employment, income is another factor affecting the 
quality of life of patients receiving renal replacement 
therapy. Alvares and colleagues also saw this in another 
study.8 In this population, patients earning more than 
$4000 Trinidad and Tobago dollars monthly (equivalent 
to approx. 600 US Dollars) had better mean quality of life 
scores.

Renal Replacement Therapy Services
Options for renal replacement therapy include renal trans-
plantation, peritoneal dialysis and hemodialysis. Similar to 
worldwide health care systems, each mode of therapy has 
specific requirements and criteria before initiation, some 
being more rigorous than others.

There are approximately 1200 persons presently on 
haemodialysis in Trinidad and Tobago. There are nearly 
the same number of patients on peritoneal dialysis during 
the time data were collected and now. From the inception 
of the National Organ Transplant Unit in January 2006 to 
the time data were collected (October 2015), there had 
been 148 renal transplantations done from living and 

deceased donors. At present, the unit has provided 194 
kidney transplants.

Hemodialysis in our population is associated with the 
poorest quality of life and the most problems reported by 
patients using the Kidney Disease Quality of Life ques-
tionnaire and EuroQol questionnaires. The 17 visual ana-
logue-scale points difference and 0.12 utility for patients 
on hemodialysis compared to peritoneal dialysis suggests 
that a transition to peritoneal dialysis can significantly 
affect health status. Given the similar number of patients 
on peritoneal dialysis between the time of data collection 
and present, there is a need for strategies to be implemen-
ted to allow greater advocacy and access to peritoneal 
dialysis.

Certain modes of renal replacement therapy in our 
setting are associated with multiple checkpoints and pre-
requisites that should be satisfied, greater engagement of 
patients and their families and better support systems. As a 
result, these modalities of therapy like renal transplanta-
tion and peritoneal dialysis may produce patients that are 
more likely to adhere to therapy and management of 
comorbidities. Table 8 demonstrates the requirements and 
factors implicated in this study for each modality of renal 
replacement therapy in our population.

The renal transplant recipients’ main self-reported 
causes of kidney disease was chronic glomerulonephritis 
while dialysis patients reported type 2 diabetes and hyper-
tension. Chi-square analysis showed that Charlson’s 
comorbidity index (and by association 10-year survival 
probability) was associated with the type of renal replace-
ment (χ2= 66.7; p ≤ 0.001). There may be selectivity of 
patients for renal transplantation as a mode of renal repla-
cement. Ceiling effects (present when > 15% of patients 
achieve the maximum possible score) were seen for the 
transplant subgroup with the EuroQol states. Fifty-nine 
percent of patients on peritoneal dialysis and 20% of 
patients on hemodialysis achieved a state of 11111 in the 
EQ-5D-3L also demonstrating ceiling effects. The Kidney 
Disease Quality of Life questionnaire domain and total 
scores did not show ceiling effects among subgroups. In 
a study of renal transplant patients in the United States, 
neither ceiling nor floor effects were noted for the Physical 
Component Score or Mental Component Score.46

Limitations and Future Studies
Renal clearances during peritoneal dialysis and hemodia-
lysis can be investigated in further studies as this will 
establish the efficiency of dialysis for patients. Dialysis 
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adequacy as a standard measure was not studied. Quality 
evaluations and protocols instituted by the health sector 
and established in each facility were relied upon for the 
adequacy of dialysis. These are monitored on a regular 
basis in each institution.

Lindsay et al studied minutes to recovery after a hae-
modialysis session.47 There were significant correlations 
between time to recovery and fatigue, dialysis stress and 
disease stress.47 Minutes to recovery is a useful tool in 
evaluating patients at hemodialysis centres in addition to 
quality of life questionnaires. This question can also be 
employed in hemodialysis quality of life studies in the 
Trinidad and Tobago population.

The quality of life and health state of patients who 
were diagnosed with end stage renal disease and do not 
wish for renal replacement therapy can be analysed as a 
further subgroup. Quality of life of the normal population 
and patients receiving transplants is another potential area 
of further study. Treatment states of hemodialysis, perito-
neal dialysis and transplant can be explored further given 
the possible selectivity of the subcategories of mode of 
therapy for patients and confounding variables implicated. 

There would be value in investigating further the 3 groups 
of patients on renal replacement therapy with controls, and 
comparison of data from other countries.

Policy Implication
This study should guide policies to improve the quality 
of life of persons on renal replacement therapy. 
Prevention of chronic kidney disease and other lifestyle 
diseases in this population should be a priority in health-
care. A fistula first effort for all patients on hemodialy-
sis should be the gold standard and early fistula or graft 
protocols in all centres should be implemented. With 
33% of patients on haemodialysis having an AVF/G, 
more fistula programmes are being established in the 
public sector currently so that this critical service is 
provided. In addition, initiatives for facilitating fistulas 
in rural centres can also be improved. The training and 
recruitment of specialists in this field is another poten-
tial enterprise that will reduce waiting times among 
haemodialysis patients.

Improved psychosocial support networks for dialysis 
patients and educational programmes for patients and 

Table 8 Factors Implicated in the Initiation of Renal Replacement Therapy

Factors Implicated 
in Therapy

Mode of Therapy (Chronic Setting)

Hemodialysis Peritoneal Dialysis Renal Transplant

Government funding Yes Yes Yes

Multidisciplinary 

approach

Minimal Minimal Management of comorbidities by respective 

specialists

Social support Medical social worker evaluates 

socioeconomic status to qualify for 

government funding

Multiple medical social worker 

evaluations

Multiple medical social worker evaluations 

and psychiatric evaluations

Evaluation of home 

and surroundings

Not required Required as therapy is done at 

home

Not required

Family integration Minimal- interaction with patient and 

hemodialysis nurses

Yes- adequate family meetings 

with social worker and 
peritoneal dialysis nurses

Yes-multiple family meetings with social 

worker and transplant unit

Counselling on 
therapy

Counselling by hemodialysisnurse Counselling by peritoneal 
dialysis nurse

Educational lectures pre and post-transplant 
by transplant coordinators Counselling by 

multidisciplinary team

Ethical assessment Not required Not required Required

Minimal time interval 
to initiate therapy 

(state funded)

1–3 months 3–6 months 6 months –1 year
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families when deciding the choice of renal replacement 
therapy should be introduced.

Hemodialysis centres require revision of protocols and 
strict adherence to guidelines to reduce catheter-related 
bloodstream infections. Auditing at dialysis centres with 
strict quality control can be increased to focus on the 
issues patients encounter. Performing quality of life assess-
ments for patients on renal replacement therapy in all 
centres can be instituted to improve care and compare 
treatment with an aim to prolong survival. In other set-
tings, patient reported outcome measurements using the 
Kidney Disease Quality of Life questionnaire among other 
questionnaires for internal quality improvement 
activities.48

The institution of policies for patients to be com-
menced on peritoneal dialysis once they are eligible 
instead of hemodialysis would significantly improve the 
health and quality of life of these patients. Early identifi-
cation of hemodialysis patients who are suitable for peri-
toneal dialysis can greatly contribute to better quality of 
life where a small percentage of patients on renal replace-
ment therapy receive transplants. The transplantation unit 
in our setting is state funded and requires a nephrologist 
referral. Furthermore, the centre performs at most 2 live 
donor transplants per month. In this developing country, an 
enhanced renal transplantation and peritoneal dialysis ser-
vice would improve health-related quality of life among 
patients with end stage renal disease.

Expansion of programmes for organ donation and 
training of health care professionals in procurement can 
greatly assist the renal transplantation service. Targeting 
lifestyle diseases in our setting is also an invaluable mea-
sure in preventing progression to end-stage renal disease 
and the number of patients on hemodialysis.

Contributions to Literature
There are entities specific to a patient population that 
influences quality of life.7,8,13,24 The diversity of elements 
affecting patients’ health status on renal replacement has 
all contributed uniquely to research around the world 
throughout the years. Even in instances where transplanta-
tion provides a good quality of life, studies have shown 
other societal factors among this subcategory that signifi-
cantly contribute to better scores.7,8,10

An article from 1995 comparing data reported from 
registries on renal replacement therapy around the world 
showed that the quantity and quality of renal replacement 
therapy is variable and depends to a considerable extent on 

the different political and socioeconomic background with 
the consequent differences in the health care systems 
existing in the various countries.49

In a study based at Walsgrave National Health Service 
Trust Hospital, on ethnicity influencing the perceived qual-
ity of life of patients on dialysis and following renal trans-
plant, it was found that Asians had a lower quality of life 
when compared to White Europeans.24 In Brazil, unmarried 
and male patients presented better physical quality of life 
scores and among transplant recipients, the transplantation 
centre influenced quality of life.8 Other research has shown 
that the introduction of home dialysis, erythropoietin and 
vitamin D made the quality of life of dialysis patients 
comparable to kidney transplant recipients.50

This study shows that biological factors like comorbid-
ities and socioeconomic influences affect a patient’s qual-
ity of life. Peritoneal dialysis is an alternative option to 
transplantation in our resource-limited setting as it still 
provides a good quality of life for patients. Many hemo-
dialysis patients in our population utilize permanent cathe-
ters. It is seen that there is a great struggle with achieving 
acceptable quality of life scores among hemodialysis 
patients in Trinidad and Tobago despite state funding for 
the majority among this subgroup.

Conclusions
In small island states and lower resource environments 
in larger countries where provision of assets is a con-
tinuously moving target, data generated in this research 
can be influential in policy determination across Latin 
America and the Caribbean as well as island states 
across the globe. This study on the quality of life and 
health state is the first in the Caribbean for patients on 
renal replacement therapy and has contributed novel 
West Indian data to the existing literature. With quality 
of life and state of health being invaluable measures of 
treatment outcome and the greater need for life-saving 
therapy for patients diagnosed with end-stage renal 
disease, this research should impact the allocation of 
resources for chronic kidney disease patients. More 
importantly, it should influence the prevention and 
management of lifestyle diseases in this population.
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