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Abstract
Introduction HRQOL in transplant candidates and recipients who are also infected with HIV and are awaiting a kidney, or 
have received one from a HIV-positive donor, has not been previously investigated.
Methods The HRQOL of 47 HIV-positive kidney transplant candidates and 21 recipients from HIV-positive donors was 
evaluated using the Short Form-36 (SF-36) and face to face interviews at baseline and at 6 months. The correlation between 
SF-36 scores and sociodemographic, clinical and nutritional factors was determined.
Results 68 patients completed the SF-36 at baseline and 6 months. Transplant candidates: transplant candidates had lower HRQOL 
than recipients. The main mental stressors were income, employment and waiting for a donor. Physical health complaints were 
body pain (BP) and fatigue. Pre-albumin and BMI was positively correlated with general health at baseline (r = 0.401, p = 0.031 and 
r = 0.338, p = 0.025). Besides a positive association with role physical (RP) and BP, albumin was associated with overall physical 
composite score (PCS) (r = 0.329, p = 0.024) at 6 months. Transplant recipients: Transplant recipients had high HRQOL scores 
in all domains. PCS was 53.8 ± 10.0 and 56.6 ± 6.5 at baseline and 6 months respectively. MCS was 51.3 ± 11.5 and 54.2 ± 8.5 at 
baseline and 6 months respectively. Albumin correlated positively with PCS (r = 0.464, p = 0.034) at 6 months and role emotional 
(RE) (r = 0.492, p = 0.024). Higher pre-albumin was associated with better RE and RP abilities and MCS (r = 0.495, p = 0.034). 
MAMC was associated with four domains of physical health and strongly correlated with PCS (r = 0.821, p = 0.000).
Conclusion Strategies to improve HRQOL include ongoing social support, assistance with employment issues and optimis-
ing nutritional status.
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Introduction

Human immunodeficiency virus (HIV) infection was for-
merly a contraindication for kidney transplantation until 
outcomes similar to transplant recipients in the general 

population were observed [1, 2]. Initially, HIV-negative 
donors were used [3] for fear of an emergent super-infection, 
drug resistance and hastened progression to AIDS, should 
positive donors be used [4].

In 2008, however, South Africa (SA) became the first 
country to successfully transplant HIV-positive patients 
with donor kidneys from HIV-positive individuals, improv-
ing prognosis in patients, who would have demised within 
months. By all objective measures, the surgery was success-
ful, and HIV parameters showed no evidence of hastened 
HIV disease progression post-transplantation [4], paving the 
way for many more transplants in SA and globally.

The literature that followed focussed primarily on clini-
cal markers and pharmacotherapeutic strategies to extend 
survival, with little mention about the quality of life these 
additional years afford. Yet, HRQOL assessments would be 
an adjunct to clinical practice providing insight into psycho-
social factors affecting health, appraise their current health 
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care, and aid decision-making in improving all aspects of a 
patient’s life [5]. In this way, clinical care and assessments 
are more patient, rather than disease focussed [6]. This 
would be especially relevant in this patient group, as the 
usual impact of chronic disease on their everyday personal 
and social contexts, would likely be augmented, in the pres-
ence of two major conditions [6].

It is well-known that dialysis adversely affects HRQOL 
with notable improvements observed post-transplantation 
[7]. However, studies also indicate that post-transplant 
HRQOL is related to clinical outcomes and that low quality 
of life (QOL) scores in the physical component of HRQOL 
is predictive of lower graft and patient survival in transplant 
recipients [8]. Hence, a need to identify and optimise factors 
that affect HRQOL.

Within this context, the aim of the current study was to 
describe the HRQOL of HIV-positive kidney transplant 
candidates and recipients from HIV-positive donors, and to 
determine the relationship between clinical, nutritional sta-
tus and sociodemographic factors associated with HRQOL.

Methods

Participants

The national HIV “positive-to-positive” kidney transplant 
programme has candidates and recipients residing across 
SA; however, it is managed from a single centre—Groote 

Schuur Hospital (GSH) in Cape Town. Potential candidates 
receiving dialysis in their home province, travel to GSH 
when a donor becomes available, returning home post-trans-
plantation. Figure 1 illustrates the patient enrolment process 
from 92 prospective participants listed at GSH (68 transplant 
candidates, 24 transplant recipients), who were contacted 
telephonically or during their outpatient visit, with an invi-
tation to participate. More than 80% (= 76) of those who 
were invited, agreed to participate and were subsequently 
assigned to two categories namely (i) HIV-positive trans-
plant recipients who received a kidney from a HIV-positive 
donor; and (ii) HIV-positive transplant candidates on the 
waiting list to receive a kidney from a HIV-positive donor. 
Written informed consent was obtained from all 76; how-
ever, only 68 completed the HRQOL questionnaire at both 
time points, constituting this study’s sample. Ethics approval 
was obtained from the University of KwaZulu-Natal’s Bio-
medical Research Ethics Committee (BREC) (Approval 
number BE 327/13).

Health‑related quality of life

Questionnaire

An interviewer-administered Short Form-36 (SF-36) ver-
sion 2 [9] assessed QOL in the past month. It is the most 
commonly used generic measurement of QOL in renal 
replacement therapy [10]. A generic tool was considered 

Fig. 1  Outline of patient enrol-
ment Transplant wai�ng list and recipient list 

from GSH
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(68 candidates, 24 recipients)

Declined par�cipa�on
n = 4

(2 candidates, 2 recipients)

Excluded
(12 candidates)

Due to missed appointments, lost 
interest, became ill

Agreed to par�cipate in the  study
n = 76

(54 candidates, 22 recipients)

completed the SF-36  HRQOL ques�onnaire 
at baseline and 6 months

NO
n = 8

Due to death(n=2), missed 
appointments, �me constraints
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N = 68

(47 candidates, 21 recipients)
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most appropriate for this study as using an end stage renal 
disease (ESRD)-specific measure might exclude questions 
specifically relevant to HIV, and would limit comparison 
of this study’s data to renal populations only. A generic 
measure allowed comparison of this study’s data with 
HIV and ESRD populations.

The 36 items that categorise eight domains of health 
[11], are briefly described in Table 1 [12, 13].

The SF-36 software uses a scoring algorithm to trans-
late the raw data into scores for each domain. This ranges 
from zero (worst health) to 100 (best possible health) [14, 
15]. Therefore, higher scores reflect better daily function-
ing and well-being [11]. The eight domains are further 
merged into two composite scores, namely the physical 
component score (PCS) and mental component score 
(MCS).

The average PCS and MCS for the general population 
are 50 [16]. Therefore, scores above or below 50 sug-
gest better or worse perceived mental or physical health 
respectively. A decrease in PCS indicates adverse effects 
in the domains of physical health namely worse body pain 
(BP), vitality and fatigue, as well as limitations in physi-
cal, social and self-care roles and activities. A decreasing 
MCS shows higher levels of mental stress and greater 
limitations in social and functional activities due to emo-
tional stress [17].

The validity of the SF-36 has been demonstrated across 
nationalities and types of renal replacement therapies [15, 
18]. In the transplant population specifically, it was found 
to be reliable, valid, discriminant and responsive [15, 19].

Interviews

Face-to-face semi-structured interviews generated nar-
ratives on life experiences. Interviews used a scope of 
inquiry developed for the purpose of the study, with input 
from a clinical psychologist. Questions were literature-
based issues relevant to renal patients. The interview 

guide was scripted to enhance reproducibility, but was 
not an inflexible tool [20], allowing expression of other 
thoughts and feelings as they arose. Participants were 
unwilling to be audio-recorded; therefore all narratives 
were manually recorded.

Nutritional assessment

Anthropometry

Dietitians conducted anthropometric assessments follow-
ing refresher training and a post-training test to standardise 
measurement technique. Weight (WT), height (Ht), triceps 
skinfold thickness (TSF) and mid upper arm circumference 
(MUAC) were obtained using the National Health and Nutri-
tion Examination Survey (NHANES) protocol [21]. Height 
(cm) and weight (kg) were measured using equipment at 
outpatient and dialysis centres. Post-dialysis (dry weights) 
were recorded, and TSF and MUAC measurements on the 
non-access arm [22, 23]. MUAC (cm) and TSF in millime-
tres (mm) were measured using a Slim Guide calliper (USA) 
and a SECA 201 measuring non-stretch tape (Germany). A 
mean of three readings were recorded. BMI (kg/m2) was 
classified according to the World Health Organization BMI 
categories: underweight (≤ 18.5), normal weight (18.5 to 
24.9), overweight (25.0 to 29.9), obese class I (30.0 to 34.9), 
obese class II (35.0 to 39.9) and obese class III (≥ 40) [24]. 
Mid arm muscle circumference (MAMC) was used a proxy 
measure of muscle mass, calculated using the following 
equation [25]:

Blood biomarkers

Hypoalbuminemia was determined at < 38 g/l for hypoal-
buminemia [26]. Pre-albumin was a marker of malnutrition, 
based on good agreement, sensitivity and specificity when 

MAMC (cm) = MUAC (cm)−[3.1415 × TSF cm)]

Table 1  Description of SF-36 domains

Component score Domains of health Description

Physical (PCS) Physical functioning (PF) Limitations experienced in daily physical activities such as walking and dressing
Role physical (RP) Limitations experienced with daily or work-related activities caused by physical health
Bodily pain (BP) The presence of pain and its limitations placed on daily activities

Mental (MCS) General health (GH) An evaluation of one’s general health status, compared to others and future expectations
Vitality (VT) Loss of energy or the presence of tiredness or fatigue
Social functioning (SF) Limitations in the time available for and type of social activities of, e.g. meeting friends
Role emotional (RE) Difficulties with daily or work-related activities due to emotional problems
Mental health (MH) Evaluations of one’s mood depressive feelings, happy, anxious or nervous
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compared to detailed nutritional assessments [27]. A cut-off 
of < 30 mg/l was set as a criterion for low pre-albumin [26].

Pilot study

To ensure an adequate sample size was available for the 
main study, HIV-negative patients were used for the pilot. 
This was deemed suitable for the purpose of the pilot, which 
was to test the logistics around data collection, as well as 
understanding and comprehension of the questionnaires. 
Therefore, the interview schedule, sociodemographic and 
SF-36 questionnaires were tested for face validity, to elimi-
nate ambiguity and for ease of administration [28, 29] on 12 
HIV-negative transplant candidates (8) and recipients (4). 
These patients were not included in the study sample.

Data analysis

Questionnaire

Quality Metric Health Outcomes™ Scoring Software 4.0 
generated the eight domain scores and two component 
summary scores. The mean SF-36 scores were calculated 
per domain. Data was analysed using the Statistical Pack-
age for Social Sciences (SPSS®) version 25.0. Means and 
standard deviation were calculated for all continuous vari-
ables, while frequency distributions and percentages were 
calculated for categorical variables. Differences between 
group means were compared at baseline and 6 months using 
the independent samples t test. Paired samples t test was 
used to calculate the change in HRQOL by calculating the 
difference in mean scores of each domain from baseline 
to 6 months. ANOVA (or independent samples t test) was 
applied to test for significant differences in the measured 
SF-36 domains across demographic categories. Pearson’s 
correlation determined the relationship between HRQOL 
and nutritional status (MAMC values), as well as continu-
ous variables. A p value of < 0.05 was considered as statis-
tically significant. The questionnaire items were tested for 
consistency and validity. Cronbach’s alpha was used to test 
the scale reliability.

Interview analysis

Interview scripts were manually coded and categorised to 
extract themes [20] by the primary researcher, followed by 
an independent experienced coder. Any coding inconsisten-
cies were discussed and reconciled. Categories were merged 
into themes that most succinctly captured the thoughts, feel-
ings and attitudes of participants [30], and reported within 
the framework of the SF-36 domains.

Results

Participant sociodemographic and clinical 
characteristics

68 participants completed the HRQOL assessments at base-
line and 6 months. The outstanding eight showed no dif-
ferences in the sociodemographic or clinical characteristics 
with the 68 participants.

Table 2 presents the sociodemographic and clinical char-
acteristics of the study sample. There were significantly 
more diabetics 14/68 (20.6%) among transplant candidates 
compared to the one transplant recipient (p = 0.049).

Participant nutritional characteristics

Table 3 indicates that at baseline, a significant number of 
the transplant recipients had low pre-albumin (< 30 mg/l), 
χ2 (1) = 6.850, p = 0.009. At baseline, significantly more 
transplant recipients than candidates than had normal serum 
albumin, χ2 (1) = 14.592, p < 0.0005. There were no other 
significant differences between the two groups.

HRQOL—SF‑36

SF-36 demonstrated suitability as a measure of HRQOL in 
reliability and validity tests prior to analysis (not included). 
SF-36 scores were separated by treatment modality at both 
baseline and 6 months (Figs. 2, 3). Table 4 indicates these 
domain scores with significant differences and the two com-
posite scores (PCS and MCS). At 6 months, the GH domain 
had the largest significant difference in domain scores 
between candidates and recipients (d = 4.352, p = 0.000). 
For the physical and mental composite scores, differences 
between the two groups were significant for PCS only at 
baseline and 6 months (df = 2.708, p = 0.009 and df = 4.464, 
p = 0.000).  

Correlations of HRQOL with sociodemographic, 
nutritional status and clinical variables

The association between HRQOL and albumin (Table 5) 
was demonstrated in both candidates and recipients in 
the overall PCS at the 6-month assessment, but not the 
MCS. For the candidates, there was a significant asso-
ciation with low albumin levels and low HRQOL scores 
in the physical domains of RP (r = 0.304, p = 0.038) and 
BP (r = 0.358, p = 0.014). This finding illustrated that 
candidates with lower albumin levels experienced more 
limitations in daily activities and were in more pain. In 
recipients, lower scores in the physical domains of PF 
(r = 0.514, p = 0.017) and RP (r = 0.543, p = 0.011), as 
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well as emotions (RE) were associated with lower lev-
els of albumin (r = 0.492, p = 0.024). In transplant recipi-
ents only, MCS (r = − 0.451, p = 0.040) was negatively 
associated with treatment duration, with the implication 
being that mental health deteriorated in accordance with a 
greater time lapse since transplantation. In transplant can-
didates, indicators of nutritional status such as pre-albumin 
and BMI, correlated with GH at baseline (pre-albumin: 
r = 0.401, p = 0.031 and BMI: r = 0.338, p = 0.025). How-
ever, among transplant recipients, indicators of nutritional 

status had significant associations with more HRQOL 
domains at 6 months, i.e. RP (r = 0.493, p = 0.038), RE 
(r = 0.493, p 0.038) and the MCS (r = 0.495, p = 0.037). 
The correlations of muscle (MAMC) with HRQOL scores 
were only evident among transplant recipients. There was 
a strong positive relationship between MAMC and the PCS 
(r = 0.821, p = 0.000) at baseline. MAMC also correlated 
with individual domains of physical, PF, RP, BP, and GH 
There was a weak negative association with MAMC and 
MCS (r = − 0.484, p = 0.042) (Table 5). 

Table 2  Sociodemographic and 
clinical characteristics of the 
study sample (N = 68)

Data expressed as frequency with percentages or means and standard deviation
a Significantly more candidates had diabetes (p = 0.049).
b transplant patients: n = 19, dialysis patients: n = 45
c transplant patients: n = 18, dialysis patients: n = 43
LDL lower than detectable limit

Patient characteristics Total sample Transplant candidates 
(n = 47)
n (%)

Transplant recipients 
(n = 21)
n (%)

Age (years) 43.5 ± 8.1 44.6 ± 8.1 41.0 ± 7.7
Gender
 Male 42 (61.8) 28 (59.6) 14 (66.7)
 Female 26 (38.2) 19 (40.4) 7 (33.3)

Ethnicity
 Black 65 (95.6) 46 (97.9) 19 (90.5)
 Coloured 3 (4.4) 1 (2.1) 2 (9.5)

Employment
 Unemployed 31 (45.6%) 20 (42.6) 11 (52.4)
 Employed part-time 1 (1.5%) 1 (2.1) 0 (0)
 Employed full-time 31 (45.6%) 23 (48.9) 8 (38.1)
 Self employed 4 (5.9%) 2 (4.3) 2 (9.5)
 Retired 1 (1.5%) 1 (2.1) 0(0)

Type of treatment
 Transplant 21 (30.9)
 Haemodialysis 47 (69.1) 44 (64.7) –
 Peritoneal dialysis 3 (4.4) –
 Length of time on current 

treatment (years)
3.7 ± 3.0 4.1 ± 3.2 2.8 ± 2.3

Chronic illness
 Diabetes 14 (20.6) 13 (27.7)a 1 (4.8)a

 Hypertension 62 (91.2) 44 (93.6) 18 (85.7)
 Hypercholesterolemia 2 (2.9) 1 (2.1) 1 (4.8)
 CD4 (cells/µl)b 394.9 ± 197.7 384.5 ± 166.4 419.6 ± 261.1

Viral load (copies/ml)c

 LDL 53 (86.9) 35 (81.4) 18 (100.0)
 ≤ 10,000 6 (9.8) 6 (14.0)
 > 10,000 2 (3.3) 2 (4.7)
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HRQOL—qualitative

Thirty-three males and 23 females (n = 56) provided narra-
tives during the interviews. Of the total, 38 were on dialy-
sis, while 18 were transplant recipients. The narratives were 
broadly aggregated into themes similar to those evaluated in 
the SF-36 (Table 6). 

Discussion

This study reports the HRQOL in HIV-positive kidney 
transplant candidates and recipients from an HIV-positive 
donor. The SF-36 demonstrated reliability and validity, 
generating findings comparable to that of other studies 
but in a unique population [14, 31–33]. Given the com-
plexity of HRQOL, no single method can fully evaluate 

Table 3  Nutritional characteristics of transplant candidates and recipients

Data expressed as percentages or means with standard deviation or frequency with percentages
BMI Body mass index, TSF triceps skinfold, MUAC  mid upper arm circumference, MAMC mid arm muscle circumference
a At baseline, a significant number of the transplant recipients had low pre-albumin (< 30mg/L), χ2 (1) = 6.850, p = 0.009
b At baseline, significantly more transplant recipients than candidates than had normal serum albumin , χ2 (1) = 14.592, p < 0.0005

Anthropometric characteristics Transplant candidates Transplant recipients

N Baseline N 6 months N Baseline N 6 months

Pre-albumin mg/l 30 357.1 ± 84.9 41 369.1 ± 99.1 18 296.9 ± 69.0 18 306.4 ± 68.0
 Low pre- albumin (< 30 mg/l) 7 (23.3)a 11 (26.8) 11 (61.1)a 9 (50.0)
 Normal: pre-albumin (≥ 30 mg/l) 23 (76.7) 30 (73.2) 7 (38.9) 9 (50.0)

Albumin (g/l) 41 35.8 ± 4.7 47 37.2 ± 5.0 19 43.1 ± 4.2 21 41.1 ± 4.1
 Hypoalbuminemia (< 38 g/l) 26 (63.4) 24 (51.1) 2 (10.5) 3 (14.3)
 Normal: albumin (≥ 38 g/l) 15 (36.6) b 23 (48.9) 17 (89.5)b 18 (85.7)

Weight (kg) 47 72.4 ± 12.1 46 71.1 ± 12.0 20 70.5 ± 17.6 21 73.0 ± 19.5
Height (m) 45 167.9 ± 8.3 21 168.6 ± 10.3 21
BMI (kg/m2) 45 25.6 ± 4.1 44 25.2 ± 4.3 20 24.5 ± 4.7 21 25.6 ± 5.9
Underweight 1 (2.2) 1 (2.3) – 1 (4.8)
 Normal 18 (40.0) 18 (40.9) 14 (70.0) 12 (57.1)
 Overweight 19 (42.2) 19 (43.2) 2 (10) 2 (9.5)
 Obese Class I 7 (15.6) 6 (13.6) 4 (20.0) 6 (28.6)

TSF (mm) 34 14.92 ± 9.17 45 14.30 ± 9.56 18 10.19 ± 5.1 18 14.1 ± 7.8
MUAC (cm) 34 29.1 ± 4.9 45 27.8 ± 6.0 17 28.4 ± 5.3 18 31.4 ± 4.7
MAMC (cm) 33 24.6 ± 4.5 44 23.3 ± 5.5 17 25.2 ± 4.3 18 26.6 ± 3.3
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this concept [34]. Hence the inclusion of interviews, for 
triangulation to corroborate either methods’ findings [35].

Transplant recipients

The present study’s recipients had high SF-36 scores indi-
cating a good HRQOL. This concurs with previous study 
samples comparing candidates and recipients that were HIV-
negative [36], as well as prospective studies of transplant 
recipients only, before and after their transplant [7].

Kovacs et al. also reported enhanced HRQOL in recipi-
ents, but added that this was not a finding consistent across 
all QOL domains [37], as unresolved issues potentially 
overshadow expected gains from the transplant [37]. These 
include treatment-related side effects and difficulties in 
resuming employment [37]. The present study saw high 
SF-36 scores across all domains, although worries about 
unemployment and financial constraints were mentioned in 
the interview, as were anxieties about graft rejection. These 
concerns, however, were outweighed by the positive changes 
following transplantation. Patients’ narratives, describing 
feelings of freedom, opportunities, and a second chance at 
a normal life, was in stark contrast to their recollections of 
life while on dialysis, and this was clearly evident in the 
high MH scores, which improved further after 6 months. 
Likewise, De Pascuale et al. observed that the mental free-
dom attained once dialysis ceased, resulted in feelings of 
psychological well-being which remained undiminished by 
other problems recipients may have experienced [38].

Table 4  SF-36 scores with significant differences according to treat-
ment group expressed as means ± SD

B baseline, 6 M six months, PF physical functioning, RP role physi-
cal, BP bodily pain, GH general health, VT vitality, SF social func-
tion, RE role emotional, MH mental health, d difference, p (p value) 
†Statistically significant difference between baseline and six month 
follow up for all participants, paired samples t-test: GH: (t = − 2.351, 
p = 0.022), SF (t = −  2.139, p = 0.036), RE: (t = −  2.230, p = 
0.029), MH (t = − 2.327, p = 0.023), MCS (t = − 3.213, p = 0.002).

Domains All Candidates Recipients d P

PF (B) 80.4 ± 21.2 74.6 ± 19.7 93.6 ± 18.7 3.726 0.000
PF (6M) 81.1 ± 21.3 76.2 ± 20.5 92.1 ± 19.0 3.123 0.003
RP (B) 68.4 ± 42.5 61.7 ± 43.9 83.3 ± 35.6 2.147 0.037
RP (6M) 73.2 ± 41.5 64.9 ± 44.4 91.7 ± 26.6 3.076 0.007
BP (B) 77.8 ± 27.2 76.0 ± 28.2 81.9 ± 24.9 – –
BP (6M) 85.3 ± 24.5 81.6 ± 26.7 93.5 ± 16.3 2.258 0.028
GH (B) 63.2 ± 21.7† 59.5 ± 19.6 71.3 ± 24.4 2.113 0.038
GH (6M) 69.8 ± 23.7† 62.3 ± 22.2 86.2 ± 17.5 4.352 0.000
VT (B) 62.1 ± 21.0 57.1 ± 19.5 73.3 ± 20.2 3.135 0.003
VT (6M) 64.3 ± 21.1 60.1 ± 19.7 73.6 ± 21.5 2.528 0.014
SF (B) 75.6 ± 27.6† 71.8 ± 26.1 83.9 ± 29.6
SF (6M) 82.9 ± 24.6† 78.2 ± 25.5 93.5 ± 19.2 2.725 0.009
RE (B) 73.5 ± 42.5† 70.2 ± 43.5 81.0 ± 40.2 – –
RE (6M) 85.8 ± 31.2† 83.7 ± 31.8 90.5 ± 30.0 – –
MH (B) 76.2 ± 20.2† 74.2 ± 19.3 80.6 ± 22.1 – –
MH (6M) 80.8 ± 14.3† 79.0 ± 14.1 85.0 ± 14.2 – –
Composite
 PCS (B) 49.4 ± 9.5 47.4 ± 8.6 53.8 ± 10.0 2.708 0.009
 PCS (6 M) 50.4 ± 9.6 47.7 ± 9.5 56.6 ± 6.5 4.464 0.000
 MCS (B) 48.7 ± 10.8† 47.6 ± 10.3 51.3 ± 11.5 – –

Table 5  Pearson’s correlations of SF-36 scores with clinical and nutritional variables for transplant candidates and recipients

B baseline, 6 M six months
PF Physical functioning, RP Role physical, BP bodily pain, GH general health, VT vitality, SF social function, RE role emotional, MH mental 
health, MCS mental component score, PCS physical component score
r (p) Correlations using Pearson’s coefficient r (p value)

Transplant candidates Transplant recipients

Pre-albumin
r (p)

Albumin
r (p)

BMI
r (p)

Pre-albumin
r (p)

Albumin
r (p)

MAMC

PF 0.514* (0.017) [6M] 0.675**(0.003) [B]
RP 0.304* (0.038) [6M] 0.493* (0.038) [6M] 0.543* (0.011) [6M] 0.558* (0.020) [B]
BP 0.358* (0.014) [6 M] 0.757** (0.000) [B]
GH 0.401* (0.031) [B] 0.338* 

(0.025) 
[B]

0.608** (0.010) [B]

VT
SF
RE 0.493* (0.038) [6 M] 0.492* (0.024) [6M]
MH
MCS 0.495* (0.037) [6M] − 0.484*(0.042) [6M]
PCS 0.329* (0.024) [6M] 0.464* (0.034) [6M] 0.821**(0.000) [B]
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Still, mental health is an important area of investigation, 
as studies indicate that the prevalence of post-transplant 
depression ranges from 11.8 to 75% [39–41]. Depressive 
symptomatology were shown to be associated with negative 
outcomes such as sleep problems [42], poor adherence to 
treatment [43], and a 65% greater risk of mortality among 
transplant recipients [7].

Typical symptoms of depression [44], however, were 
not apparent among the present study’s recipients. Indeed, 
the MCS encompassing emotional (RE), mental (MH) and 
social (SF) well-being. (encompassing multiple aspects 
of psychological well-being), was higher than the average 
observed in the general population [45]. A possible contribu-
tor to their enhanced MH could be attributed to an adap-
tive response, given the presence of two chronic illnesses. 
Another could be recipients’ recollection of how terminally 
ill they were, as well as the impact that the diagnosis of 
ESRD had on their lives. Hence their current health status 
and related experiences were hardly comparable to their 
experience of dialysis. Another contributor to the MCS score 
were the high SF scores, and during the interviews, vari-
ous social support networks at church, work or family and 
friends were mentioned. Indeed, research has shown that a 
lack of social support, apart from financial and employment 
stressors, was a key contributor to depressive symptoms in 
59.2% of Chinese kidney transplant recipients [41]. The SF 
score improved further after 6 months, which Espisito and 
colleagues speculate is due to numerous hospital protocols 
in the immediate post-transplant period which limit social 
and emotional interactions [46]. Thereafter following the 
transition period, SF as well as other domains are likely to 
improve.

Transplant candidates

In the current study, no distinction was made between HD 
and PD candidates awaiting a transplant, as previous studies 
showed no significant differences in overall QOL between 
HD and PD patients [47–49]. All candidates predictably, had 
poorer HRQOL because ESRD and dialysis are known to 
adversely impact both physical and mental well-being [50].

PCS representing physical aspects of health, typically 
decreases relative to a deteriorating kidney function in CKD 
patients [51, 52]. Compromised physical health was apparent 
in the interviews, when candidates described considerable 
limitations in their activities of daily living due to feelings of 
fatigue, lack of energy and BP. Indeed, vitality (VT) scores, 
were the lowest of all domain scores and PCS was 47, falling 
at the lower end of the normal range of 47–53 [53].

Regarding psychological health, other researchers 
observed higher rates of depression among candidates ver-
sus recipients [54]. Although the MCS was lower among 

the current study’s candidates, it did not differ significantly 
from recipients. It is likely that they also benefitted from 
some ongoing social interactions. Frustration that dialysis 
and post-dialysis recovery restricts time available for engag-
ing in social and leisure activities was expressed; however, 
without exception every candidate mentioned the presence 
of a support system such as a partner, family or church and 
work communities. Socialising offers known benefits such 
as mood enhancement, lowered depression and anxiety 
symptoms, and improved treatment compliance [55]. Fur-
thermore, the support from the renal unit, (staff and patients 
on dialysis), appeared to be highly valued.

By the second assessment, MCS improved further, but 
candidates expressed certain anxieties and concerns underly-
ing varying degrees of mental stress. Foremost among these, 
and similar to transplant recipients, were financial burdens 
related to a reduced income or unemployment.

Factors associated with HRQOL in both transplant 
candidates and recipients

Sociodemographic factors

Income appears to significantly impact QOL. In the general 
population, lower income corresponds to a lower QOL [56]. 
Among HIV-negative HD and PD patients, finances and 
unemployment are big concerns [47], while among trans-
plant recipients, occupational status and financial burdens 
are associated with symptoms of depression [41].

In the present study, 20/47 (42.6%) of candidates were 
unemployed, higher than the 38.5% reported for Iranian 
HD and PD patients [57]. Although unemployment was 
higher among transplant recipients than candidates (52.4% 
versus 42.6%), candidates felt considerably greater stress, 
as travel expenses to the dialysis unit, incurred for HD, 
limited the availability of money that would normally be 
spent on food, education and leisure activities. The par-
ticipants in this sample were either private patients with 
medical aid (insurance), or were public healthcare patients. 
Although most medical expenses, including medication 
were largely covered for both, private patients occasionally 
found that their benefits ‘ran out’ before year did, result-
ing in additional personal expenses. Doctors assisted by 
corresponding with employers, enabling some patients on 
dialysis to continue working, albeit part-time. However, 
they also expressed their frustration that the time required 
for dialysis and their lack of energy, made it challenging 
to retain employment. Although transplantation removed 
these limitations, seeking employment was then met with 
challenges facing the general population. In SA, unem-
ployment has increased to 27.7% over the last decade [58], 
making it more difficult for South Africans in general to 
secure employment.
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Employment is an important consideration in QOL, in 
view of its benefits. Being employed reduces stress through 
feelings of security, and enhances self-esteem, as one func-
tions as a contributing member of society [59]. Furthermore 
it reduces feelings of guilt regarding family responsibility, 
especially where individuals were the main provider [41, 
59]. Such feelings were indeed voiced by some candidates. 
Other studies concur. For example, in a Polish study of dia-
lysed patients, QOL was most adversely affected by an ina-
bility to seek employment or study options [60]. In a Dutch 
sample of 34 transplant recipients, unemployed participants 
had significantly lower PF, RP, SF GH and poorer graft 
function than those who were employed [61]. Apart from 
employment, other notable sociodemographic factors in the 
present study were gender and age and level of education.

A reduction in physical function (PF) was observed with 
increasing participant age. A Malaysian study of transplant 
recipients also reported a negative correlation between age 
and the physical component score (PCS) [15]. However, 
the correlation in the present study was weak (r = 0.277, 
p = 0.022) probably because the study sample was still young 
(mean age 43.5 ± 8.1 years).

Male participants had significantly better HRQOL across 
all domains either at baseline, 6 months or both. These 
results are not unique to the transplant population, as similar 
results were documented among non-renal patients in South 
African and elsewhere [14, 36, 53, 62].

Level of education was positively correlated with the 
mental health component score (MCS) in Chinese HD and 
PD patients [63]. It is thought that more educated patients 
have a better QOL, as they possess a better understanding of 
their disease and management. This emphasises the impor-
tance of patient education on all aspects of their disease and 
management as an important tool to improve QOL. Indeed, 

participants in the current study consistently reported how 
their initial anxieties subsided after being educated by nurs-
ing staff about their treatment, especially dialysis.

Comorbidity

Transplant recipients with comorbidities have a lower 
HRQOL, evidenced in a study by Bohlke and colleagues, 
where participants with hypertension and diabetes dem-
onstrated overall lower PCS scores [59]. Similar HRQOL 
effects would then be expected, in a recipient with comorbid 
HIV as HIV independently affects multiple dimensions of 
health and well-being [64]. Yet, this was not apparent in the 
present study.

Despite a positive HIV status, the SF-36 scores and inter-
views of all participants in the current study, did not reflect 
the burden of two diseases. On the contrary, participants 
had better HRQOL when compared to patient groups else-
where. Candidates on dialysis had higher HRQOL scores 
than HIV-negative dialysis patients in another South African 
study [47]. Secondly, this study’s transplant recipients also 
had higher HRQOL when compared to HIV-negative kidney 
transplant recipients elsewhere. Figure 4 compares, SF-36 
domain scores with recipients from this study with recipients 
in Italy [46], Brazil [59], Norway [65] and Portugal [66]. 
Moreover, the PCS and MCS for this study’s recipients were 
above the average of the general population [16]. A possible 
explanation taken from Burholt et al. is that ratings may 
vary depending on how the questionnaire is administered. 
Interviewer administered questionnaires, as was the case 
in the current study, yield higher scores than self-admin-
istered ones [14]. However, based on the semi-structured 
interviews conducted in the current study, it would seem 
that the high scores documented, depicted the magnitude 

Fig. 4  HRQOL domain scores 
for transplant recipients at base-
line and at 6 months compared 
to samples from other countries
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of change recipients perceived the transplant to have made 
to their lives. It could be assumed that recipients were most 
likely aware of the bleak outcome they would have faced 
without the option of a transplant.

Clinical and nutritional factors

In the current study, BMI, MAMC and pre-albumin were 
indicators of nutritional status. Albumin was considered an 
indicator of illness and inflammation [26], based on poor 
correlations with other nutritional markers in dialysed 
patients [67, 68]. Hypoalbuminemia was present in more 
candidates than recipients, and showed significant associa-
tion with PCS and individual physical health domains. As 
an indicator of disease activity or illness, understandably, 
those with a higher level of illness would have a lower QOL.

As an indicator of protein stores and nutritional status, 
The National Kidney Foundation Kidney Disease Quality 
Initiative (K/DOQI) recommends the use of pre-albumin 
[26]. In the current study, the majority of candidates had 
pre-albumin levels that were within the normal range. GH, 
a subjective perception of one’s health status and a domain 
of physical health, was better at higher pre-albumin and BMI 
values. Other studies have also shown associations with sev-
eral domains of physical aspects of health [69, 70]. However, 
in transplant recipients, pre-albumin correlated with more 
dimensions of health, i.e. not only with physical (RP), but 
also emotional (RE) and psychological (MCS) health.

In the present study, among recipients only, greater mus-
cle mass (MAMC) was associated with better overall physi-
cal HRQOL (PCS) and its individual domains of PF, RP, BP 
and GH. Avoiding muscle attrition is therefore an important 
avenue for improving HRQOL, as evidence from studies of 
the elderly show that low muscle mass affects strength and 
impairs physical functional status and daily life [71]. In turn, 
physical functional ability is also related to psychological 
distress and well-being and has bearing on subjective views 
of health [72]. The finding that MAMC had a negative corre-
lation with MCS in transplant recipients was unexpected. It 
is possible that MAMC increased over the 6-month follow-
up period in relation to greater ambulation.

A strength of the current study is the use of a mixed meth-
odology, with assessments done at two time points. The 
SF-36 had good psychometric properties and as the most 
widely used generic HRQOL tool, allowed comparisons with 
other populations. Furthermore, despite the small sample 
size, the findings were still generalizable as the majority of 
the patients on the transplant lists were included, thus being 
fairly representative of the group. Moreover, sample char-
acteristics which are typically subject to regional variability 
[14], were offset by the fact that this was a multicentre study. 
Finally, participants varied in access to resources, educa-
tional attainment and occupational background, contributing 

to a heterogenous sample providing insight into the experi-
ences of participants from varied backgrounds.

Conclusion

The current study findings concur with others, in that trans-
plantation offers a superior HRQOL to dialysis. Further-
more, participants had better HRQOL scores compared 
to HIV-negative transplant recipients elsewhere. Going 
forward, interview narratives highlighted current positive 
healthcare practices and opportunities for optimising patient 
management. In particular, education from renal staff, which 
helped patients adjust to their disease and treatment protocol 
should be an ongoing HRQOL strategy for improving com-
pliance and clinical health. Findings also suggest that clini-
cians should be aware of the significant impact of financial 
stress and unemployment on mental well-being. The provi-
sion of patient support to facilitate continued employment is 
of importance and should form part of routine enquiry when 
assessing patient mental health. Referral to a social worker 
or psychologist may also be beneficial. Finally, pre-albumin 
and MAMC were associated with SE, MCS and PCS, and as 
such, nutritional status impacts on physical, mental and emo-
tional health. Therefore, regular assessment of these indica-
tors and intervention through diet and physical activity may 
be effective behavioural approaches to improving HRQOL.
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