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Abstract  43 

 44 

Purpose:     45 

The determinants of quality of life for patients on renal replacement therapy vary across the world. 46 

In this cross sectional study, the factors accounting for a good quality of life in the resource-47 

constrained twin-island of Trinidad and Tobago will be explored.   48 

Patients and methods:                                                                                                                                          49 

Five hundred and fifty three patients met inclusion criteria for the study. From the 103 patients 50 

receiving renal transplants, 100 participated and among the 84 on peritoneal dialysis, 80 took part 51 

in the study. Among the 1000-odd patients who were receiving hemodialysis, 350 were studied 52 

using convenience sampling. To be included, one had to be on renal replacement therapy for 3 53 

months or more and at least 18 years of age. The Kidney Disease Quality of Life (KDQOL-36) and 54 

the EuroQol (EQ-5D-3L) instruments were administered after demographic data was collected. 55 

Transplant recipients were further evaluated with the Kidney Transplant Questionnaire (KTQ). 56 

Inferential analysis of data included 95% confidence intervals, ordinary least squares regression, 57 

analysis of variance, pairwise correlation and Pearson’s bivariate analysis. SPSS24, STATA14 and 58 

MINITAB18 were used.  59 

Results:                               60 

Of the 530 patients, 52.5% were male, 37.5% were in the 56-65 years age group and 51.3% were 61 

of Indo-Trinbagonian descent. Hypertension (25.5%) and type 2 diabetes mellitus (62.0%) were 62 

reported as the main causes of kidney disease in the dialysis group. In the transplant category, 63 

chronic glomerulonephritis (45%) was the main aetiology of kidney disease.  The KDQOL-36 64 

domain scores and significantly associated variables included modality of renal replacement, 65 

Charlson’s Comorbidity Index, ethnicity, income and employment status. Transplant patients 66 

performed the best in the KDQOL-36 and EQ-5D-3L. Patients on peritoneal dialysis had a better 67 
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quality of life than hemodialysis patients. Increasing patients’ access to renal transplantation or 68 

peritoneal dialysis will markedly improve health status for the number of years on renal 69 

replacement therapy. Among patients on hemodialysis, an arteriovenous fistula or graft significantly 70 

impacted on quality of life.   71 

Conclusion: 72 

Renal transplant recipients enjoy the best quality of life and health state among patients on renal 73 

replacement therapy in Trinidad and Tobago. Given the limitations in resources, patients on 74 

peritoneal dialysis also enjoy a good quality of life while the presence of an arteriovenous fistula or 75 

graft improved quality of life scores for those receiving hemodialysis. Policies should be 76 

implemented to achieve an acceptable quality of life for all patients receiving renal replacement 77 

therapy.                                                                                                                                                            78 

 79 

Keywords: Renal transplant, peritoneal dialysis, hemodialysis, EQ-5D-3L, KDQOL-36 80 

 81 

 82 

 83 

 84 

 85 

 86 

 87 

 88 

 89 

 90 

 91 

 92 



5 

 

Plain Language Summary 93 

 94 

 We study the quality of life of patients receiving hemodialysis, peritoneal dialysis and those 95 

with renal transplants in the twin island of Trinidad and Tobago. Approximately half of the patients 96 

are of Indo-Trinbagonian origin. Almost two-thirds of persons have type 2 diabetes mellitus in the 97 

dialysis group. Data using quality of life questionnaires from 530 patients (100 renal transplants, 80 98 

peritoneal dialysis, 350 hemodialysis) show that renal transplant patients have the best quality of 99 

life. Patients on peritoneal dialysis also have a good quality of life. Among patients on 100 

hemodialysis, those with an arteriovenous fistula/graft perform better in the questionnaires than 101 

those with permanent catheters. Allowing patients greater access to these resources for renal 102 

replacement therapy will impact immensely on health status. This study is the first in the Caribbean 103 

to assess quality of life of patients on therapies for end stage renal disease. The findings can 104 

influence future decision and policy making in Latin America, the Caribbean and low income 105 

countries.  106 

 107 

 108 

 109 

 110 

 111 

 112 

 113 

 114 

 115 

 116 
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Introduction     117 

 118 

The measurement of quality of life in patients with chronic disease is a complex entity that 119 

encompasses state of health, impact of disease, emotional factors and social support. Chronic 120 

kidney disease with its associated comorbidities and complications is a great challenge for 121 

physicians, patients and caregivers. Renal replacement therapy for end stage renal disease 122 

includes hemodialysis, peritoneal dialysis and renal transplantation. Patients with an improved 123 

quality of life have better treatment outcomes and decreased morbidity and mortality.1-6 This study 124 

is the first in the Caribbean to evaluate the quality of life and health state associated with renal 125 

replacement therapy. In other settings, the determinants of quality of life of patients on renal 126 

replacement therapy are different.7-15 This study will provide West Indian data in a developing 127 

country that can be used for policy determination in the Caribbean and low resource populations 128 

across the globe.  129 

 An earlier small study in Trinidad had shown that 18 % of asymptomatic patients had 130 

evidence for stage 3 chronic kidney disease.16   Data from the Caribbean showed that diabetes and 131 

hypertension were the major contributors to this burden.17 Of the modalities of renal replacement, 132 

renal transplantations offer the best survival, with survival rates in Trinidad of 91.46% (Standard 133 

Error 0.04), 89.51% (Standard Error 0.04) and 86.31% (Standard Error 0.05) for 1 year, 2 years 134 

and 3 years respectively.18    However, the decision and choice of  modality of renal replacement 135 

therapy are influenced by multiple factors.  In Trinidad and Tobago, government funding for 136 

hemodialysis is dependent on a patient’s present economic circumstances, which is assessed by 137 

the state. On the other hand, peritoneal dialysis is offered to all patients once they are deemed 138 

suitable for this therapy. The attending nephrologist determines referrals to the renal 139 

transplantation unit and criteria must be fulfilled to be considered for transplantation.  140 

The aim of this study is to investigate patients on renal replacement therapy with a good 141 

quality of life to allocate resources in the future and to identify factors attributing to a better quality 142 



7 

 

of life and health status. Findings will also aid physicians in guiding choices of therapy tailored to 143 

individual circumstances and educate patients in their decision making when considering modality 144 

of renal replacement therapy.  145 

 146 

 147 

                                                                                                                                                      148 

 149 

 150 

 151 

 152 

 153 

 154 

 155 
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Materials and methods  169 

 170 

Study description  171 

This was a cross sectional study that sampled patients on all forms of renal replacement 172 

therapy in Trinidad and Tobago. The survey period ran for just over 1 year from the 1st October 173 

2015 to the 31st October 2016. Quality of life and health status was measured with established 174 

questionnaires and factors contributing to a high quality of life were determined.  175 

Patients receiving renal replacement therapy in Trinidad and Tobago start dialysis or 176 

receive a renal transplant (T). Dialysis options include peritoneal dialysis (PD) and hemodialysis 177 

(HD). The government of Trinidad and Tobago funds this service. Hemodialysis and peritoneal 178 

dialysis are offered at the public health facilities with no user fees. Due to insufficient public 179 

facilities to cater for the number of patients requiring hemodialysis, the Ministry of Health through 180 

an external patient programme funds most patients that qualify (based on patient’s socioeconomic 181 

status) at privately operated hemodialysis centres. Overall, whether a patient obtains this treatment 182 

in a public or private hemodialysis centre, the government ultimately provides this service for the 183 

vast majority.  Potential transplant recipients access the central totally government-funded 184 

transplant unit via referrals from specialist nephrologists and such candidates are considered for 185 

living or deceased donor transplantations. 186 

Inclusion and exclusion criteria  187 

The inclusion criteria were being a kidney transplant recipient or receiving dialysis for 3 188 

months or more and being at least 18 years of age. Studies had shown that this period is essential 189 

for adaptation to activities of daily living and return to regular functioning. 6, 9-10   190 

The exclusion criteria were being on renal replacement therapy for less than 3 months and 191 

being less than 18 years of age. Furthermore, persons hospitalized within 4 weeks from 192 

administration of the questionnaires were excluded from this study in keeping with the 193 
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recommendation of the developers of the KDQOL (Kidney Disease Quality of Life) instrument used 194 

to obtain data to assess quality of life.  195 

Sample size 196 

Since there is no formula or tables for determining or choosing sample sizes for non-197 

random samples, the formula for computing sample sizes for simple random samples with 198 

replacement from finite populations was used to determine the number of participants that would 199 

be needed for the study, namely,  200 

 201 

 202 

 203 

In this formula N = 1383 (T112, PD 87, HD 1184) was the approximate number of patients 204 

on renal replacement therapy in Trinidad and Tobago at the time of the study, 0.05

2

1.96Z  , is the 205 

standard normal distribution two-tailed 5% value and d = 0.05 is the margin of error of the estimate 206 

of the population proportion of patients with a good quality of life. The minimum required sample 207 

size was calculated as n=546 at the start of the study. At the end of data collection, 530 patients 208 

were studied constituting the following: 100 transplant patients, 80 peritoneal dialysis patients, 264 209 

private hemodialysis patients and 86 public hemodialysis patient.  210 

All peritoneal dialysis and renal transplant patients meeting inclusion criteria were invited to 211 

participate at the beginning of the study period. Data was collected throughout the duration of this 212 

period. Convenience sampling was used to select hemodialysis participants form both public and 213 

private institutions during the duration of the study.  Stratified random sampling was done among 214 

16 private facilities for hemodialysis. (Figure1) Geographical locations using distributions within 215 

health authorities were used to obtain ratios for stratified random sampling. These were the North 216 

Central, North West, and South West regional health authorities. These private facilities were 217 

2
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2
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2

(1 )

( 1) (1 )

NZ p p

n
N d Z p p




  



10 

 

distributed in a 1:1:2 ratio respectively. The 16 private hemodialysis centres were located within 218 

these regional health authorities. Thirteen hemodialysis centres that included all the public centres 219 

and 8 private centres were studied. There were no private centres during the time of this study 220 

within the Eastern regional health authority and Tobago regional health authority. 221 

Questionnaires  222 

The International Standard Classification of Occupations of the United Nations19, the World 223 

Health Organization Global Database on Body Mass Index20 and the International Statistical 224 

Classification of Diseases and Related Health Problems 10th Revision 21 were used to classify 225 

occupation, body mass index and diseases respectively in the demographics questionnaire. The 226 

demographics questionnaire also included information from participants on age, gender, ethnicity, 227 

comorbidities, aetiology of kidney disease, mode of renal replacement therapy, access type for 228 

hemodialysis, income bracket, employment status, smoking and alcohol consumption. For the 229 

obese category, persons of Asian (25kg/m2) and Afro-Caribbean descents (27kg/m2) were 230 

classified based on a prospective study that investigated ethnic groups.22 Charlson’s Comorbidity 231 

Index (CCI) estimates 10 year survival in patients with multiple comorbidities.23 A higher score 232 

indicates a lower percentage estimated 10 year survival. CCI and mean quality of life scores were 233 

calculated.  234 

The KDQOL-36 is a 36-item questionnaire that investigates quality of life. This was 235 

developed for patients with chronic renal disease and dialysis patients. It has been used for the 236 

evaluation of transplant patients and is valid and reliable in many populations.24-28 The domain 237 

components include a physical component score (PCS), mental component score (MCS) 238 

symptoms and problems of kidney disease (SPKD), burden of kidney disease (BKD)  and effect of  239 

kidney disease (EKD). 240 

The EuroQol (EQ-5D-3L) self-reported health instrument was included.  The EQ-5D-3L 241 

classification system has five domains: mobility, self-care, ability to perform usual activities, 242 
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pain/discomfort and anxiety/depression. Each dimension is scored from 1 to 3 with 1 representing ‘ 243 

no problems’, 2 representing ‘moderate problems’, and 3 representing ‘extreme problems’. The 244 

EQ-5D-3L self-reported health instrument also includes a visual analogue scale (VAS) on which a 245 

respondent provides their self-assessed health rating from 0 (worst health imaginable) to 100 (best 246 

health imaginable). The EQ-5D-3L value set for Trinidad and Tobago was used to determine utility 247 

values for patients on all modalities of renal replacement therapy.29 Trinidad and Tobago EQ-5D-3L 248 

population norms from a forthcoming study were used to compare EQ-5D-3L results for the 249 

patients on renal replacement therapy. 250 

Transplant recipients were further analysed with the Kidney Transplant Questionnaire 251 

(KTQ). The KTQ is a quality of life instrument designed for transplant patients. The responses were 252 

analysed with a 7-point Likert scale where patients with a better quality of life had higher scores.10 253 

This questionnaire is valid and reliable in other populations.9, 30 It is a reliable questionnaire in 254 

Trinidad and Tobago and will be validated in an upcoming study.  255 

Data collection and informed consent  256 

Preparation for fieldwork included piloting and editing the questionnaire, creating a field 257 

manual to guide for the data collection process and a coding dictionary to facilitate data to be used 258 

for data coding (qualitative data) prior to data entry. Specific recommendations by the developers 259 

of all questionnaires were strictly followed.  Prospective data collectors were trained in the use of 260 

the field manual. Data was regularly tested for high inter-collector reliability (Cohen’s kappa) and 261 

high agreement with a gold standard. All patients in this study provided informed consent in writing. 262 

Participants were thoroughly counselled on the nature and undertakings of the research. They 263 

were also advised that they could refuse to participate in the study or refuse to continue further in 264 

the questionnaire. Questionnaires were administered in an interview-based format and 265 

confidentiality was maintained. Hemodialysis patients were interviewed at their respective centres 266 

in a clinic setting using a consultation room with full privacy. Patients were approached after their 267 

hemodialysis session and those granting written consent and meeting inclusion criteria were 268 

administered the questionnaires. Renal transplant and peritoneal dialysis recipients were also 269 
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interviewed in a similar manner at the organ transplant unit and renal clinics respectively. Patients 270 

were encouraged to answer truthfully and there was no prompting of responses by interviewers 271 

who were trained in the administration of all questionnaires.  272 

Ethical approval  273 

All permissions were obtained for public and private institutions. The ethics committees from 274 

the corresponding regional health authorities: North Central, North West, South West, Eastern and 275 

Tobago gave their approvals. The University of the West Indies ethics committee granted approval 276 

for this research.   277 

Data Entry and Analysis  278 

The statistics software Statistical Package for the Social Sciences (SPSS) version 24 and 279 

Microsoft EXCEL was used for data entry and editing prior to data analysis. Preliminary 280 

computations included calculating a CCI for each patient. This index categorizes patients according 281 

to their probability of surviving different diseases during the 10-year period subsequent to the date 282 

on which the index was computed. 23 The lower the index the greater the probability of survival.  283 

Subsequently SPSS version 24, MINITAB version 18 and STATA version 14 were used for 284 

both descriptive and inferential data analysis. Descriptive methods included frequency and 285 

percentage distribution tables and summary statistics. Inferential methods included 95% 286 

confidence intervals and analysis of variance. Tukey range tests and robust test of means of total 287 

and domain scores of the KDQOL-36 were done. Pairwise multiple comparisons for subgroups and 288 

domain scores were performed. Pearson’s bivariate correlation for the PCS and MCS components 289 

and KTQ scores were done. Ordinary least squares regression model was done for the EQ-5D-3L 290 

questionnaire with corrections for age and gender among patients on different modalities of renal 291 

replacement therapy. Chi squared analysis was used to investigate CCI and significant 292 
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associations. The reliability of the KDQOL-36 questionnaire and the KTQ in this population was 293 

tested with Cronbach’s alpha.  294 

 295 

 296 

 297 

 298 

 299 

 300 

 301 

 302 

 303 

 304 

 305 

 306 

 307 

 308 

 309 

 310 

 311 
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Results 312 

Baseline characteristics 313 

Figure 2 shows individuals at each stage of the study. The overall response rate was 314 

95.8%. The 16 patients who declined to participate were on hemodialysis. The proportion of 315 

patients on hemodialysis who self-funded their therapy is shown in table 1. In the dialysis group, 316 

most patients were in the 56-65 years age group. Reliability of the KDQOL-36 and KTQ 317 

instruments (Cronbach’s alpha) were 0.988 and 0.999 respectively.  318 

Table 2 gives the frequency and percentage distribution of selected characteristics of the 319 

patients. As seen they were predominantly male (52.5%) and of Indo-Trinbagonian descent 320 

(51.5%). Patients were mostly of the 55-65 years of age category (37.5%). 321 

Chi-square analysis showed that CCI (and by association 10-year survival probability) was 322 

associated with sex (
2  = 8.66, p = 0.013), age (

2  = 43.6; p ≤ 0.001), ethnicity (
2 = 339.7; p ≤ 323 

0.001); and type of renal replacement (
2 = 66.7; p ≤ 0.001). 324 

 325 

Table 1: Source of funding for patients on hemodialysis   326 

Source of 
funding  

Mode of therapy  
 

Hemodialysis (H=350) 
Private centre 
patients 
 

Public centre 
patients  

Government 
funded  
 

252 86 

Self-funded  
 

12 0 

 327 

 328 
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Table 2: Characteristics of patients on renal replacement therapy  329 

 330 

Characteristic All modalities/ 
Percent (%) 
patients 
N=530 

Hemodialysis/ 
Percent (%) 
patients 
H=350 

Peritoneal  
Dialysis/ 
Percent (%) 
patients 
P=80 

Renal  
Transplant/ 
Percent (%) 
patients 
T=100 
 

Sex  
Male 
 
Female 
 

52.50 
 
47.50 

52.30 
 
47.70 

46.30 
 
53.70 

58.00 
 
42.00 

Ethnicity  
Indo Trinidadian 
 
Afro Trinidadian 
 
Mixed 
 
Other  

51.30 
 
37.50 
 
10.00 
 
1.20 

52.50 
 
38.50 
 
7.50 
 
1.50 

53.50 
 
36.50 
 
9.00 
 
1.00 

58.00 
 
32.00 
 
9.00 
 
1.00 

Income/month  
≤ $1000 TT 
 
> $1000 TT, 
≤ $4000 TT 
 
> $4000 TT, 
≤ $8000 TT 
 
> $8000TT,  
≤ 12000 TT 
 
> 12000TT 

46.98 
 
12.83 
 
 
30.57 
 
 
8.68 
 
 
0.94                     

58.51 
 
15.37 
 
 
24.51 
 
 
1.77 
 
 
0.00 

32.50 
 
11.25 
 
 
37.50 
 
 
18.75 
 
 
0.00 
 

27.00 
 
1.00 
 
 
42.00 
 
 
25.00 
 
 
5.00 
 

Occupation   
Managers 
 
Professionals 
 
Technicians and 
associate 
professionals 
 
Clerical support 
workers 
 
Service and sales 
workers 
 

4.15 
 
7.92 
 
1.70 
 
 
3.40 
 
7.55 
 
0.38 
 
 

2.57 
 
2.85 
 
0.29 
 
 
1.43 
 
8.57 
 
0.28 
 
 

1.25 
 
11.25 
 
1.25 
 
 
6.25 
 
6.25 
 
0.00 
 
 

12.00 
 
23.00 
 
7.00 
 
 
8.00 
 
5.00 
 
1.00 
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Skilled agricultural 
forestry and fishery 
workers 
Craft and related 
trade worker 
 
Plant and machine 
operators and 
assemblers 
 
Elementary 
occupations 
 
Armed forces 
occupation 
 

4.91 
 
 
3.58 
 
 
4.71 
 
0.57 
 
 

2.00 
 
 
1.71 
 
 
5.70 
 
0.28 

6.25 
 
 
13.75 
 
 
0.00 
 
1.25 
 

14.00 
 
 
2.00 
 
 
5.00 
 
1.00 
 
 

Employment  
Not employed or 
pursuing 
educational goals 

Employed 

Pursuing 
educational goals 

Retired 

43.77 

 

33.96 

12.08 

                            
10.57 

54.00 

 

22.86 

14.29 

                            
16.00 

22.50 

 

43.75 

13.75 

                         
20.00 

11.00 

 

65.00 

14.00 

                         
10.00 

Prior form of Renal 
Replacement 
Therapy(not in an 
acute setting) 

 

Not on any form of 
renal replacement 
therapy before 
 
Hemodialysis 
 
Peritoneal Dialysis 
 
Renal Transplant 
 
 

81.90 
 
 
 
16.22 
 
0.56 
 
1.32 

98.57 
 
 
 
Not applicable 
 
0.00 
 
1.43 

78.75 
 
 
 
17.50 
 
Not applicable 
 
3.75 

20.00 
 
 
 
76.00 
 
4.00 
 
Not applicable 
 

 331 

 332 

 333 

 334 
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Underweight patients were predominantly on peritoneal dialysis and the prevalence of 335 

obesity was greater among hemodialysis patients (Figure 4). The self-reported cause of chronic 336 

kidney disease is seen in figure 5.  In 84% of persons, the diagnosis of chronic kidney disease was 337 

made when patients required renal replacement therapy.  338 

Thirty three percent of patients on hemodialysis had an arteriovenous fistula or graft 339 

(AVF/G) as their primary access type. Almost half of the patients with permanent catheters were 340 

managed for catheter related blood stream infections within the last 5 years of the study period. 341 

Infective endocarditis was reported in 15% of those patients within the last 5 years of the study 342 

period. With respect to comorbidities, all patients with a CCI ≥ 6 were on hemodialysis. No 343 

transplant or peritoneal dialysis patients had a CCI ≥ 6.  These patients constituted 15% of the total 344 

number of patients on hemodialysis.  345 

Results of Analysis of Variance (ANOVA) and pairwise 346 

comparisons  347 

The KDQOL total and domain scores were scaled to 100. Table 3 shows mean and 348 

standard deviation of PCS, MCS, SPKD, BKD, EKD, and total KDQOL by demographic categories 349 

(age, ethnicity), CCI, income, employment status and mode of renal therapy.  350 

Even though no trends or patterns could be discerned among the means, analysis of 351 

variance showed that there were statistically significant differences between the mean scores 352 

among the ethnic groups, among patients on different modalities, among patients with different 353 

CCI, income brackets and employment status. Table 3 shows pairwise comparisons where cell 354 

values with different lettering indicate significant differences with the group and where numbers 355 

with the same lettering indicate no statistically significant difference.  356 

Table 4 shows analysis of variance for KDQOL scores and mode of renal replacement 357 

therapy. Analysis of variance methods show statistically significant quality of life scores among 358 
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hemodialysis patients and type of access. Table 5 also shows pairwise comparisons of statistically 359 

significant differences (different lettering) versus no differences (same lettering) in quality of life 360 

among hemodialysis patients and type of access used. 361 

 362 

 363 

 364 

 365 

 366 

 367 

 368 

 369 

 370 

 371 

 372 

 373 

 374 

 375 

 376 

 377 

 378 

 379 

 380 

 381 

 382 

 383 

 384 

 385 

 386 

 387 

 388 
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Table 3: Pairwise multiple comparisons for KDQOL scores  389 

 390 

Variable  Measure PCS MCS SPKD BKD EKD Total 
Score 

Age p value  0.744 0.555 0.360 0.533 0.977 0.695 

18-25 Mean 
 

77.00 76.52 81.33 65.63 82.00 78.68 

Std. 
Deviation 

23.2 17.65 21.23 26.19 21.95 18.74 

26-35 Mean 
 

68.50 76.08 75.16 66.25 73.75 73.14 

Std. 
Deviation 

27.35 25.26 30.48 31.69 27.90 27.30 

36-45 Mean 
 

73.50 76.95 78.67 68.13 73.25 75.28 

Std. 
Deviation 

26.80 23.43 26.90 30.18 28.55 24.90 

46-55 Mean 
 

66.50 75.65 71.17 68.13 71.00 70.63 

Std. 
Deviation 

28.30 22.65 31.72 30.63 31.38 28.29 

56-65 Mean 
 

56.00 66.09 57.50 68.13 57.00 57.98 

Std. 
Deviation 

25.30 22.39 30.26 25.75 28.50 25.87 

66-75 Mean 
 

64.30 75.65 67.17 68.13 66.50 67.11 

Std. 
Deviation 

27.85 22.00 30.43 28.31 28.98 26.45 

>75 Mean 
 

71.00 75.65 96.33 68.13 99.00 87.55 

Std. 
Deviation 

22.45 19.83 4.15 37.63 2.23 7.96 

Mode Of 
Therapy 

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

Hemodialysis 
 

Mean 
 

51.50 a 62.96 a   53.43  a 47.69  a 52.90  a 53.87  a 

Std. 
Deviation 

22.30 21.26 28.37 23.06 26.89 23.47 

Peritoneal 
Dialysis 
 

Mean 75.00 b 82.17  b 92.52  b 70.19  b 87.28  b 85.26  b  

Std. 
Deviation 

21.95 15.57 9.38 24.25 12.35 10.61 

Renal 
Transplant 
 

Mean 98.10 c 96.70  c 98.10  c 98.25 c   98.80  c 98.10  c 

Std. 
Deviation 

4.70 7.70 4.80 5.56 3.43 4.20 
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Charlson’s 
Comorbidity 
Index  
 

p value  0.489 0.272 0.023 0.144  0.006 0.030  

2 Mean 
 

77.05 79.87 82.98  a 73.38 80.92  a 80.31  a 

Std. 
Deviation 

25.30 21.30 24.78 27.83 25.25 23.18 

3 Mean 67.15 75.78 72.83  a 58.63 72.10  a 71.23  a 

Std. 
Deviation 

26.15 23.08 29.73 30.00 28.85 25.85 

4 
 

Mean 61.15 70.57 66.13  b 62.25 65.30  b 68.54  b 

Std. 
Deviation 

27.85 23.60 31.52 28.44 30.53 28.01 

5 Mean  
 

56.45 66.70 56.80  b 51.56 56.20  b 57.52  b 

Std  
Deviation  

24.65 22.70 30.50 26.06 28.20 25.56 

≥6 Mean  41.61 64.58 50.67  b 47.08 50.75  b 50.58  b 

Std. 
Deviation  

25.24 16.63 28.75 19.95 33.42 24.56 

 

Ethnicity p value 0.034  0.045  0.023  0.036  0.016  0.012 

Indo-
Trinbagonian 

Mean 61.00  a 69.57  a 63.16  a 59.38 a   62.25  a 63.21  a 

Std. 
Deviation 

28.60 24.30 31.45 29.50 29.83 27.96 

Afro-
Trinbagonian 

Mean 66.50  a 74.78  a 72.17  a 62.50  a 71.00  a 70.63  a 

Std. 
Deviation 

25.15 21.78 29.23 28.06 29.48 25.69 

Mixed Mean 65.00  a 73.47 a   72.33  a 58.75  a 70.50  a 69.69  a 

Std. 
Deviation 

26.55 20.13 30.57 28.38 28.00 24.88 

Other  Mean 98.00 b    100.00  
b 

100.00  b 100.00 b   100.00 b 99.37 b   

Std. 
Deviation 

4.70 0.00 0.00 0.00 0.00 3.50 

 

Income 
Bracket  

p value 0.017 0.024 0.019 0.020 0.023 0.019 

≤ $1000 TT 
 

Mean 56.48  a 57.55  a 56.63  a 52.73  a 58.14  a 55.66  a 

Std. 
Deviation 

16.75 19.31 16.84 20.63 15.37 17.01 

> $1000 TT, 
≤ $4000 TT 
 

Mean 60.44  a 65.36  a 67.45  a 63.42  a 65.69  a 61.80  a 

Std. 
Deviation 

13.91 19.22 17.58 21.55 19.46 21.56 

> $4000 TT, Mean 73.27  b 76.82  b 77.58  b 70.73  b 78.32 b   75.09  b 
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 391 

 392 

 393 

 394 

 395 

 396 

 397 

 398 

 399 

 400 

 401 

 402 

 403 

 404 

 405 

 406 

 407 

 408 

 409 

 410 

 411 

 412 

 413 

≤ $8000 TT 
 

Std. 
Deviation 

16.63 19.37 18.76 19.31 17.28 20.12 

> $8000TT,  
≤ 12000 TT 
 

Mean 86.59  b   80.50  b  86.75  b   79.59  b   91.73  b   89.92  b  

Std. 
Deviation 

19.48 16.72 19.43 18.13 15.54 12.23 

> 12000TT Mean 86.28  b  92.55  b  90.30  b  80.61  b  88.46 b  87.79  b  

Std. 
Deviation 

18.46 16.50 15.43 16.32 12.38 10.77 

 

Employment 
Status  
 

p value 0.013 0.022 0.034 0.026 0.015 0.018 

Unemployed Mean 56.58  a 58.94  a 56.36  a 51.38  a 60.18  a 54.50  a 

Std. 
Deviation 

21.53 22.16 24.18 24.33 26.36 23.97 

Employed Mean 88.76  b 80.20  b 82.63  b 75.56  b 89.64 b   82.38  b 

Std. 
Deviation 

23.65 21.57 23.78 26.24 23.47 22.43 

Educational 
/Vocational 
 

Mean 69.80  c 70.48  c 68.94  c 67.82  c 71.63  c 69.73  c 

Std. 
Deviation 

25.78 23.42 24.66 23.47 23.55 26.98 

Retired  Mean 82.65  b 78.64  b 80.56  b 73.40  b 87.35  b 77.11  b 

Std. 
Deviation 

24.36 26.32 25.38 25.28 23.70 22.89 
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Table 4:  Analysis of Variance (PCS, MCS, BKD, SPKD, EKD, Total KDQOL score) 414 

 415 

 416 

 417 

Dependent Variable Sum of 

Squares 

df Mean 

Square 

F p 

PCS Mode of renal replacement  

 

2044.44 3 681.48 48.10 ≤ 0.001 

MCS Mode of renal replacement  

 

2104.72 3 701.58 38.71 ≤ 0.001 

BKD Mode of renal replacement 

  

2217.44 3 739.15 100.53 ≤ 0.001 

SPKD Mode of renal replacement  

 

43102.58 3 14367.53 85.61 ≤ 0.001 

EKD Mode of renal replacement  

 

17077.04 3 5692.35 84.62 ≤ 0.001 

TOTAL  Mode of renal 

replacement  

 

226222.19 3 75407.40 100.53 ≤ 0.001 

 418 

 419 

 420 

Table 5: Pairwise multi-comparison for patients on hemodialysis and primary access type  421 

 422 

 423 

Access 
Type  
  
 

Measure PCS MCS SPKD BKD EKD 
 

Total  

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

Av Fistula 
N=108 
 

Mean 
 

65.40  a 78.57  a 79.65  a 69.56  a 77.58  a 76.62  a 

Std. Deviation 
 

16.10 15.96 23.67 20.25 24.58 19.23 

Av Graft 
N=9 
 

Mean 
 

57.20  a  68.13  a  76.48  a 73.63  a 77.23  a 73.16  a 

Std. Deviation 
 

11.75 15.65 30.27 33.75 28.73 25.07 

Permanent 
Catheter 
N=229 
 

Mean 
 

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

Std. Deviation 17.80 19.74 20.30 14.25 18.00 15.94 

0ther  
N=4 

Mean 
 

32.50  b 45.65  b 23.75  b 26.25  b 33.75  b 31.45  b 

Std. Deviation 
  

8.65 12.52 3.43 7.88 10.10 6.59 
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Transplant patients and the KTQ 424 

 The KTQ uses a 7-point Likert scale where higher scores indicate a better quality of life. 425 

Table 6 shows the mean, standard deviation, 95% CI (confidence interval) and percentage of 426 

patients attaining maximum scores for the KTQ subscales. The results show that the quality of life 427 

among them was high for each of the five subscales. Ceiling effects were seen for the transplant 428 

patients and the KTQ subscales. Table 7 shows the Pearson’s bivariate correlation among the 429 

variables in table 6 and the PCS and MCS components of the KDQOL-36. PCS and MCS were all 430 

positively correlated with each of the KTQ components (p ≤ 0.001). 431 

Table 6: KTQ subscale scores 432 

Measure  

  

Dependent Variable 

Physical Fatigue Uncertainty  Appearance Emotional 

n 100 100 100 100 100 

Mean 6.50 6.86 6.09 6.91 6.85 

Std. Deviation 1.193 0.450 0.621 0.351 0.458 

95% CI (6.3, 6.7) (6.8, 7.0) (5.8, 6.2) (6.8, 7.0) (6.8, 7.0) 

      

%Patients with 

maximum 

score  

82 74 79 85 70 

 433 

 434 

 435 

 436 

 437 
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Table 7:  Pearson’s bivariate correlation coefficients and p-values 438 

KDQOL  KTQ 

 Physical Fatigue Uncertainty Appearance Emotional 

PCS r 0.596 

 

0.606 0.603 0.606 0.606 

p value ≤ 0.001 

 

≤ 0.001 

 

≤ 0.001 

 

≤ 0.001 

 

≤ 0.001 

 

MCS r 0.509 0.516 0.515 0.514 0.507 

p value ≤ 0.001 

 

≤ 0.001 

 

≤ 0.001 

 

≤ 0.001 

 

≤ 0.001 

 

 439 

EQ-5D-3L results 440 

 The mean VAS and mean index values seen in table 8 were best among the transplant 441 

group followed by peritoneal dialysis then hemodialysis (p=0.000). Table 9 shows that transplant 442 

patients perform better than hemodialysis patients based on both the EQ-VAS and index values. 443 

Additional file 1, supplementary table 1 shows the EQ-5D-3L health states that were observed for 444 

the 3 groups in this study. Four EQ-5D-3L states were observed among transplant patients. Ninety 445 

five percent of the transplant recipients were in the full health state (11111). None of the transplant 446 

recipients reported level three on any of the EQ-5D-3L dimensions. In comparison to population 447 

norms for age and gender in Trinidad and Tobago, the health state profile for transplant patients 448 

was better than the normal population. Table 8 shows the EQ-VAS and index values for the three 449 

groups. On both measures, the transplant group had the highest values and the hemodialysis 450 

group had the lowest values. 451 

 452 

 453 
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Table 8: Mean VAS and index values using EQ-5D-3L for patients on renal replacement  454 

VAS: Visual Analogue Scale  455 

 456 

Table 9 shows the results of ordinary least squares regression model for EQ-VAS and EQ-457 

5D-3L index values with controls for age and gender. Transplant is used as the reference category 458 

with dummy variables for peritoneal dialysis and hemodialysis. The coefficients for peritoneal 459 

dialysis and hemodialysis in these models are -8.63,-25.74 and -0.08, -0.20 for EQ-VAS and EQ-460 

5D-3L respectively. These coefficients indicate the size of the differences between transplant and 461 

the other two modalities. Peritoneal dialysis is associated with a reduction of 8.63 VAS points, and 462 

a reduction of 0.08 in utility when compared with transplant recipients. Hemodialysis carries 463 

decrements of 25.74 VAS points and 0.20 in utility when compared to the transplant group. 464 

 465 

 466 

 467 

Measures  Mode of Therapy 

Hemodialysis Peritoneal Dialysis Transplant 

Mean VAS 

Std Error  

95% Confidence Interval  

62.00 

0.74 

60.54-63.46             

79.13 

1.46 

76.26-81.99 

88.25 

1.19 

85.90-90.60 

 

Mean Index 

Std Error  

95% Confidence Interval  

0.78 

0.01 

0.76-0.80 

 

0.90 

0.02 

0.87-0.93 

 

0.99 

0.00 

0.99-0.99 
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Table 9: Visual analogue scale and index values using ordinary least squares regression and 468 

robust standard errors of transplant recipients compared to patients on hemodialysis and peritoneal 469 

dialysis  470 

 471 

VAS 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 
 

PD -8.63 2.05 0.00 -12.66 -4.59 
 

HD -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 
 

PD -0.08 0.02 0.00 -0.13 -0.04 
 

HD -0.20 0.02 0.00 -0.24 -0.17 
 

Constant  1.04 0.03 0.00 0.97 1.09 
 

PD-Peritoneal dialysis, HD-Hemodialysis  472 

 473 

 474 

 475 

 476 

 477 

 478 

 479 
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Discussion  480 

Overview 481 

 The KDQOL-36 domain scores and significantly associated variables included 482 

modality of renal replacement, Charlson’s Comorbidity Index, ethnicity, income and employment 483 

status. Transplant patients performed the best in the KDQOL-36 and EQ-5D-3L. Patients on 484 

peritoneal dialysis had a better quality of life than hemodialysis patients. Among patients on 485 

hemodialysis, an arteriovenous fistula or graft significantly impacted on quality of life.  486 

Quality of life is a difficult and complex construct to measure that involves the interplay of 487 

numerous factors and extends into all aspects of an individual’s functioning. Wilson and Cleary 488 

provide a model that starts at a cellular level and progresses to the individual interacting with 489 

society.31  Quality of life not only encompasses genetics and the environment but also includes 490 

social, cultural, economic and psychological measurements. In assessing the success of therapy, 491 

quality of life and state of health has been used throughout the years as indicators of treatment 492 

outcome and subsequently can be employed to evaluate the cost effectiveness of therapies.  493 

In this population, about 90% of patients on renal replacement are on dialysis and two 494 

thirds of the hemodialysis patients have permanent catheters as their primary access type. These 495 

findings emphasize the importance of this study in a Caribbean population and the impact of the 496 

factors affecting quality of life. Robinson et al has shown differences in the patient population on 497 

renal replacement therapy across the continents.32   Countries studied were Central and Eastern 498 

Europe, Eastern and South Eastern Asia and the United States of America. 32   In particular, it was 499 

seen that most of the patients in Japan on hemodialysis use an arteriovenous fistula. 32  Japan and 500 

Norway utilize renal transplantation as their main mode of renal replacement therapy while in 501 

Europe, less than 5% of patients with kidney disease are transplanted. 32 
502 

 503 

 504 
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Biological factors  505 

Mode of renal replacement therapy                                                                                         506 

In 1985, Evans and colleagues measured the quality of life of patients undergoing dialysis 507 

and transplantation. They found that 79.1% of transplant patients were able to function at nearly 508 

normal levels compared to between 47.5% and 59.1% of dialysis patients depending on the type of 509 

dialysis.33   In this study it was found that patients who received renal transplants had better quality 510 

of life scores compared with dialysis patients.(Table 3) Peritoneal dialysis patients performed better 511 

than hemodialysis patients.  Renal transplant patients also achieved higher scores in the disease 512 

specific domains of the KDQOL questionnaire than dialysis patients. In the hemodialysis and 513 

peritoneal dialysis groups, the burden of kidney disease was the greatest challenge for patients. 514 

(Table 3) In the transplant group, the mental domain subset had the lowest score compared to 515 

other domains of the KDQOL. The KTQ used for transplant patients further demonstrated that 516 

quality of life of transplant patients was high. In patients with end stage renal disease, the option of 517 

dialysis is still a great challenge for patients and physicians and institution of measures to improve 518 

quality of life for patients on peritoneal dialysis and hemodialysis is necessary. This study can 519 

guide decision makers with the potential solutions to assist with disease burden.  520 

Some studies have shown that renal transplant recipients have better quality of life  scores 521 

than patients on peritoneal dialysis and hemodialysis.1-2, 8, 14  Other studies show diverse 522 

outcomes,10-11,13,15  while some have not explored other factors besides mode of therapy that may 523 

attribute to a good quality of life.1-2,10-12,14    A meta-analysis done on the quality of life of patients on 524 

renal replacement therapy concluded that hemodialysis and peritoneal dialysis patients tend to 525 

have an inferior quality of life when compared to transplant recipients.12 Quality of life was worse 526 

for hemodialysis compared to peritoneal dialysis patients.2,12   This was also found in this study. 527 

(Table 3) Peritoneal dialysis requires a patient to have good social support and adequate facilities 528 

in the home environment to perform the procedure on a daily basis. The medical social worker 529 
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plays an integral role in deciding candidacy. Health care workers also meticulously train patients 530 

and their families regularly.  531 

In the EQ-5D-3L health state, transplant recipients actually performed better than the age 532 

and gender adjusted population norms for Trinidad and Tobago. Renal transplant recipients 533 

performed the best on the VAS and index values. Ninety five percent of transplant recipients were 534 

in state 11111, the best state of health. Additional file 2, supplementary figure 1 shows that 535 

transplant recipients reported less problems than the normal population. This finding can be 536 

investigated in a future study. The ordinary least squares model in table 9 shows that the health 537 

status of transplant patients is considerably better than that of peritoneal dialysis and hemodialysis 538 

patients. Ceteris paribus, moving a patient from hemodialysis to transplant can result in an increase 539 

in utility of 0.2 and over 25 VAS points, based on the population in this study. Similarly moving a 540 

patient from peritoneal dialysis to transplant will result in an increase in utility of 0.08 and 8.6 VAS 541 

points. The relative sizes of the PD and HD coefficients in table 9 also highlight the considerable 542 

difference in health status between peritoneal dialysis and hemodialysis. That is, hemodialysis 543 

represents a considerably larger health decrement than peritoneal dialysis for this group.  544 

Renal transplant recipients were also maintained on their therapy for longer periods than 545 

persons on other forms of therapy. Using a period of 5 years on renal replacement therapy, 8% of 546 

patients were on hemodialysis while about one third of all transplant recipients had functioning 547 

grafts. These findings may be due to a number of reasons including comorbidities, age and type of 548 

access among this group. Renal transplantation when compared to other forms of renal 549 

replacement therapy is associated with fewer hospitalizations and death influencing the cost 550 

effectiveness of this modality around the world.34-35 551 

Renal transplantation may be the most physiologically similar to one’s body as a mode of 552 

renal replacement therapy. Among transplant recipients, immunologic similarity can further be 553 

assessed with haplotype match between donor and recipient. Transplantation is also the least time 554 

consuming method of all modalities. Hemodialysis patients have approximately 3 sessions of 555 

hemodialysis per week, while peritoneal dialysis patients undergo dialysis sessions at their home. 556 
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Lifestyle diseases and comorbidities 557 

Lifestyle diseases among dialysis patients were the primary causes of kidney disease. 558 

Healthy lifestyle influences quality of life.36  During this study, it was shown that among the dialysis 559 

patients the main causes of renal failure was type 2 diabetes mellitus or hypertension. However, in 560 

renal transplant patients, chronic glomerulonephritis was the main self-reported cause of chronic 561 

kidney disease. Over 80% of patients were diagnosed with kidney disease when renal replacement 562 

was necessary. This finding exposes the inadequacies of screening and the necessity for better 563 

strategies for preventing and treating lifestyle diseases in our setting.  564 

Patients on hemodialysis also had more comorbidities than patients on other types of renal 565 

replacement. A CCI ≥ 6 equivalent to a 10-year survival probability of 0 was found only among the 566 

hemodialysis group. Patients with a CCI ≤ 3 had significantly better mean SPKD, EKD and total 567 

scores.  568 

 569 

AVF/G for hemodialysis  570 

Patients with an AVF/G performed better in all domains of the KDQOL-36 when compared 571 

to patients with permanent catheters. (Table 5) In the BKD subset, patients with an AVF/G had 572 

similar scores to those on peritoneal dialysis.  It has been shown that this access type is not only 573 

cost efficient but offers a better quality of life for patients because of fewer complications than a 574 

permanent catheter. 37, 38   Policy guidelines and support networks can therefore be improved for 575 

prompt referral and early surgery for an AVF/G when choosing hemodialysis. 576 

Adiposity stores  577 

Increased adiposity may be favourable for patients on hemodialysis providing an anti-578 

inflammatory benefit during times of cellular stress. 39-43    Studies have shown improved survival 579 

and a better quality of life of patients with a BMI >25 on hemodialysis.41-43 580 

 581 
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Age, gender and ethnicity  582 

Additional file 2, supplementary figure 1 for the EQ-5D-3L questionnaire shows that 583 

younger patients reported fewer problems in the hemodialysis group in both male and female. A 584 

similar trend is seen in the normal population where younger patients report fewer problems. A 585 

study that looked at patients on hemodialysis showed improved quality of life in younger patients.44   
586 

Older female patients on peritoneal dialysis reported fewer problems that those in the younger age 587 

groups while the extremes of age among male peritoneal dialysis patients reported more problems. 588 

Male transplant recipients in the 18 to 24 years group and 45-54 years group reported more 589 

problems. 590 

Patients falling into the category of “other” for ethnicity had significantly greater mean 591 

quality of life scores than the remaining patients. In this study, patients categorized into this group 592 

were either Chinese or Syrian descent. These patients constituted 1.2% of all persons on renal 593 

replacement therapy. (1%T, 1%PD, 1.5% HD) 
594 

Social factors                                                                                                                 595 

Employment  
596 

Employment status significantly influenced quality of life. The majority of the employed 597 

population on renal replacement were transplant recipients followed by patients on peritoneal 598 

dialysis. (Table 3) It is possible that patients receiving transplants were able to take advantage of 599 

employment opportunities because of more time availability. Retired persons also had significantly 600 

better mean KDQOL scores than those pursuing educational goals or those that were unemployed. 601 

In Canada, in the first 2 years after renal replacement therapy, employment opportunities was the 602 

best in the transplant subset.10  Table 2 also shows that in the occupation category of managers 603 

and professionals, transplant recipients formed the majority of these categories followed by 604 

patients on hemodialysis.  605 

 606 
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Economic status 607 

Like employment, income is another factor affecting quality of life of patients receiving 608 

renal replacement therapy. Alvares and colleagues also saw this in another study. 8   In this 609 

population, patients earning more than $4000 Trinidad and Tobago dollars monthly (equivalent to 610 

approx. 600 US Dollars) had better mean quality of life scores.  611 

Renal replacement therapy options  612 

         Options for renal replacement therapy include renal transplantation, peritoneal dialysis and 613 

hemodialysis. Similar to worldwide health care systems, each mode of therapy has specific 614 

requirements and criteria before initiation, some being more rigorous than others.  615 

Hemodialysis in our population is associated with the poorest quality of life and the most 616 

problems reported by patients using the KDQOL-36 and EQ5D-3L questionnaires. The 17 VAS 617 

points difference and 0.12 utility for patients on hemodialysis compared to peritoneal dialysis 618 

suggests that a transition to peritoneal dialysis can significantly affect health status.  619 

 Certain modes of renal replacement therapy in our setting is associated with multiple 620 

checkpoints and prerequisites that should be satisfied, greater engagement of patients and their 621 

families and better support systems. As a result, these modalities of therapy like renal 622 

transplantation and peritoneal dialysis may produce patients that are more likely to adhere to 623 

therapy and management of comorbidities. Table 10 demonstrates the requirements and factors 624 

implicated in this study for each modality of renal replacement therapy in our population.  625 

The renal transplant recipients’ main self-reported causes of kidney disease was chronic 626 

glomerulonephritis while dialysis patients reported type 2 diabetes and hypertension. Chi-square 627 

analysis showed that CCI (and by association 10-year survival probability) was associated with 628 

type of renal replacement (
2 = 66.7; p ≤ 0.001). There may be selectivity of patients for renal 629 

transplantation as a mode of renal replacement.  Ceiling effects (present when > 15% of patients 630 

achieve the maximum possible score 45) were seen for the transplant sub group with the EQ-5D-3L 631 

states and the KTQ subscales. Fifty nine percent of patients on peritoneal dialysis and 20% of 632 
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patients on hemodialysis achieved a state of 11111 in the EQ-5D-3L also demonstrating ceiling 633 

effects. The KDQOL-36 domain and total scores did not show ceiling effects among subgroups. In 634 

a Palestinian study of renal transplant patients, a substantial ceiling effect was present for the KTQ-635 

appearance subscale, with 84% of renal transplant recipients receiving the highest possible score. 636 

46   In a study of renal transplant patients in the United States, neither ceiling nor floor effects were 637 

noted for the PCS or MCS.47 However in this same study there were modest ceiling effects for 638 

KTQ-physical, KTQ-fatigue, KTQ-uncertainty/fear, and KTQ-emotional subscales and a substantial 639 

ceiling effect was present for the KTQ-appearance subscale, with 84% of renal transplant 640 

recipients receiving the highest possible score. 47 In this study, in the KTQ-appearance and KTQ-641 

physical symptoms subscales, 85% and 82% respectively of transplant patients obtained the 642 

maximum score.  643 

 644 

 645 

 646 

 647 

 648 

 649 

 650 

 651 

 652 

 653 

 654 

 655 

 656 

 657 

 658 

 659 
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Table 10: Factors implicated in the initiation of renal replacement therapy  660 

 661 

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 

hemodialysis nurse  

Counselling by 

peritoneal dialysis 

nurse 

Educational lectures 

pre and post-

transplant by 

transplant 

coordinators  

Counselling by 

multidisciplinary team   
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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 

 

 662 

Limitations  663 

The quality of life and health state of patients who were diagnosed with end stage renal 664 

disease and do not wish for renal replacement therapy can be analysed as a further sub group. 665 

Renal clearances during peritoneal dialysis and hemodialysis can be investigated in further studies 666 

as this will establish the efficiency of dialysis for patients. Quality of life of the normal population 667 

and patients receiving transplants is another potential area of further study. Treatment states of 668 

hemodialysis, peritoneal dialysis and transplant can be explored further given the possible 669 

selectivity of the subcategories of mode of therapy for patients and confounding variables 670 

implicated. There would be value in investigating further the 3 groups of patients on renal 671 

replacement therapy with controls, and comparison of data from other countries.   672 

Policy implication  673 

 This study should guide policies to improve quality of life of persons on renal replacement 674 

therapy. Prevention of chronic kidney disease and other lifestyle diseases in this population should 675 

be priority in healthcare. A fistula first effort for all patients on hemodialysis should be the gold 676 

standard and early fistula or graft protocols in all centres should be implemented.  677 

Improved psychosocial support networks for dialysis patients and educational programmes 678 

for patients and families when deciding choice of renal replacement therapy should be introduced.  679 

Hemodialysis centres require revision of protocols and strict adherence to guidelines to 680 

reduce catheter related bloodstream infections. Auditing at dialysis centres with strict quality control 681 

can be increased to focus on the issues patients encounter. Performing quality of life assessments 682 

for patients on renal replacement therapy in all centres can be instituted to improve care and 683 
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compare treatment with an aim to prolong survival. In other settings, patient reported outcome 684 

measurements use the KDQOL among other questionnaires for internal quality improvement 685 

activities.48 
686 

The institution of policies for patients to be commenced on peritoneal dialysis once they 687 

are eligible instead of hemodialysis would significantly improve the health and quality of life of 688 

these patients. Early identification of hemodialysis patients who are suitable for peritoneal dialysis 689 

can greatly contribute to better quality of life where a small percentage of patients on renal 690 

replacement therapy receive transplants. The transplantation unit in our setting is state funded and 691 

requires a nephrologist referral. Furthermore, the centre performs at most 2 live donor transplants 692 

per month. In this developing country, an enhanced renal transplantation and peritoneal dialysis 693 

service would improve health related quality of life among patients with end stage renal disease. 694 

Contributions to literature  695 

      There are entities specific to a patient population that influences quality of life.7-8, 13, 24 696 

The diversity of elements affecting patients’ health status on renal replacement have all contributed 697 

uniquely to research around the world throughout the years. Even in instances where 698 

transplantation provides a good quality of life, studies have shown other societal factors among this 699 

subcategory that significantly contribute to better scores.7-8,10 700 

An article from 1995 comparing data reported from registries on renal replacement therapy around 701 

the world showed that the quantity and quality of renal replacement therapy is variable and 702 

depends to a considerable extent on the different political and socioeconomic background with the 703 

consequent differences in the health care systems existing in the various countries. 49    704 

In a study based at Walsgrave National Health Service Trust Hospital, on ethnicity influencing 705 

perceived quality of life of patients on dialysis and following renal transplant, it was found that 706 

Asians had a lower quality of life when compared to White Europeans.24  In Brazil, unmarried and 707 

male patients presented better physical quality of life scores and among transplant recipients, the 708 

transplantation centre influenced quality of life.8 Other research has shown that the introduction of 709 



37 

 

home dialysis, erythropoietin and vitamin D made quality of life of dialysis patients comparable with 710 

kidney transplant recipients.50 
711 

This study shows that biological factors like comorbidities and socioeconomic influences affect a 712 

patient’s quality of life. Peritoneal dialysis is an alternative option to transplantation in our resource-713 

limited setting as it still provides a good quality of life for patients. Many hemodialysis patients in 714 

our population utilize permanent catheters. It is seen that there is a great struggle with achieving 715 

acceptable quality of life scores among hemodialysis patients in Trinidad and Tobago despite state 716 

funding for the majority among this subgroup.   717 

Conclusions 718 

In small island states and lower resource environments in larger countries where provision 719 

of assets is a continuously moving target, data generated in this research can be influential in 720 

policy determination across Latin America and the Caribbean as well as island states across the 721 

globe.  This study on quality of life and health state is the first in the Caribbean for patients on renal 722 

replacement therapy and has contributed novel West Indian data to the existing literature. With 723 

quality of life and state of health being invaluable measures of treatment outcome and the greater 724 

need for life saving therapy for patients diagnosed with end stage renal disease, this research 725 

should impact on the allocation of resources for chronic kidney disease patients. More importantly, 726 

it should influence the prevention and management of lifestyle diseases in this population.   727 
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Figures

Figure 1

Strati�ed random sampling of private hemodialysis centers in Trinidad and Tobago



Figure 2

Individuals at each stage of study



Figure 3

Age groups of patients on renal replacement therapy



Figure 4

Body Mass Index (BMI) category and mode of therapy



Figure 5

Self-reported cause of chronic kidney disease
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