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Abstract

A longitudinal study was carried out to investigate the impact of depression levels on
satisfaction with Quality of Life (QoL) after renal transplantation. Renal transplant recipients
(RTRs) were assessed at three times over a period of 15 months in Lahore (Pakistan). Our
study aimed to analyze if QoL and perceptions of it are likely to be influenced by their level
of depression and analyze the demographic correlates and predictors of depression among
RTRs. The cross lagged panel showed that across all three waves, depression levels appeared
to be strong predictors of QoL satisfaction. The study attempted to explore causal priority of
relationships among depression and QoL to clarify if QoL is an outcome of depression or vice
versa. Gender, age, marital status, and low family income appeared to be significant

predictors of depression among RTRs.
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Demographic predictors of depression influencing quality of life among

renal transplant recipients

1. Introduction

Kidney transplant improves quality of life (QoL) in patients with renal failure, as compared to dialysis but
recipients report a number of challenges causing distress. Negative emotional states are the single most
influential factor in determining quality of life after a successful kidney transplant (Baines, Joseph, & Jindal
2002). Depression is associated with decreased QoL and increased morbidity and mortality in patients with
end-stage renal disease (E.S.R.D). Dobbels (2008) reported that depression is associated with double the risk of
kidney failure, return to dialysis and death among the studied kidney transplant recipients, the researcher found
that the incidence of depression was about 7% the first year after transplantation, 11% in the second year and
13% in the third year. Kidney failure occurred in 19% of the patients, 8% died with a functioning kidney and
11% had to return to dialysis therapy (http://www.mikedubrick.com/mtp.com/depression07.htm).

Depression can lead to poor health outcomes after kidney transplantation (Szeifert , Molnar, Ambrus, Koczy,
Kovacs, Vamos , Keszei, Mucsi, & Novak 2010). Therefore, depression screening is essential to identify
vulnerable recipients who need psychological management. Screening for anxiety and depression in kidney
transplant recipients is essential. Appropriate treatment may improve various aspects of patient well-being,
including quality of life, sleep, marital relations, and sexual relationship (Noohi, Khaghani-Zadeha, Javadipourb,
Assarib, Najafia, Ebrahiminiaa, & Pourfarziania, 2007). Achille, Ouellette, Fournier, Vachon, and Héber (2006)
found that uncertainty about future health and finances and side effects of medications cause significant
psychological strain after transplant. There are limited studies exploring depression among renal transplant
recipients, therefore, Szeifert, Molnar, Ambrus, Koczy, and Kovacs et al. (2010) analyzed whether decreasing
graft function, co morbidities, age, sex, or socioeconomic status are associated with depressive symptoms in
kidney transplant recipients. They found that the prevalence of depression was 33% versus 22% in waiting-list
control versus transplant patients, respectively and a number of comorbid conditions, including; estimated
glomerular filtration rate(GFR), perceived financial situation, and marital status were significant and
independent predictors of depression in the transplant recipient group.

In a recent large retrospective study, cumulative incidences of clinically diagnosed depression were 5%, 7%,
and 9% at 1, 2, and 3 years after kidney transplant (Dobbels, Skeans, Snyder, Tuomari, Maclean, & Kasiske
2008). Rocha, Poli deFigueiredo, d’Avila, and Saitovitch (2001) found that RTRs with moderate-to-severe
depressive symptoms had an increased risk for negative transplant outcome (chronic allograft nephropathy, death
censored graft loss, or death) compared with non-depressed recipients. Existing literature highlights the
significance of investigating and identifying depressive symptoms among this group is emphasized to facilitate
timely treatment. Depressive symptoms are found to be an independent predictor of mortality in renal transplant
recipients (Novak, Molnar, Szeifert, Kovacs, Vamos, Zoller, Keszei, & Mucsi, 2010).

1.1 Research question

Do depression levels predict QoL satisfaction among renal transplant recipients?

2. Method

2.1 Study design

A longitudinal study was carried out in Lahore (Pakistan) comprising of RTRs, with ages ranging from
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18-54 years, from diverse geographical regions of Pakistan recruited from the renal clinics in Lahore. These
patients had a post-transplant period ranging from 6 months to 5 years and with normal graft functioning.

2.2 Participants and recruitment

»  Inclusion criteria: Renal transplant recipients currently on a schedule of regular follow-up
appointments; age range of 18-54 years without any co-morbidity (existing physical or mental
disorders); not more than one previous transplant, minimum basic formal schooling to equivalent of
primary school level, and healthy graft functioning as indicated by follow up monitoring of renal
function tests.

»  Exclusion criteria: Renal transplant recipients with medical co-morbidities or complications and/or
psychological disorders; outside the age range 18-54, recipients with no formal schooling; more than
two kidney transplants in total, or any other co-existing transplant e.g., liver, heart or lung transplant
along with a kidney transplant.

»  Measures : Demographic information collected included age, gender, marital status, years of formal
education, employment status, household income and number of dependents, familial background
(rural/urban), and family system i.e. joint or nuclear. Medical information collected included basic
clinical information about approximate onset and duration of end stage renal disease (ESRD), dialysis
modality (hemodialysis, peritoneal or both) before transplant and duration of dialysis, primary &
secondary nephrologic diagnosis to reveal the etiology of renal failure, time since transplant, current
medication (immunosuppressant group and dosage), complete blood profile with renal functions
(including, serum creatinine, blood urea, uric acid).

2.3 Quality of Life Index Kidney Transplant version 111 (1998)

The QoL index developed by Ferrens and Powers (1998) consists of 35 items and measures both the
satisfaction with, and importance of, the main domains of life. Importance ratings are used to weight the
satisfaction responses so that the scores reflect the respondents' satisfaction with the aspects of life they value.
Scores are calculated for QoL overall and in four domains: health and functioning, psychological/ spiritual,
social and economic, and family. Items that are rated as more important have a greater impact on scores than
those of lesser importance. Satisfaction is rated from 1 = "very dissatisfied" to 6 = "very satisfied", and
importance is rated from 1 = “very unimportant” to 6 = “very important”. Scores range from 0-30 and are
calculated by weighting each satisfaction response with its paired importance response. Overall (total) scores and
the four subscale scores, health and functioning, social & economic, psychological and spiritual, and family
scores are calculated (Ferrans, 1990, 1996; Ferrans & Powers, 1992, 1996; Warnecke, Ferrans, & Johnson,
1996).

2.4 Beck Depression Inventory (BDI- II)

The Beck Depression Inventory (BDI, BDI-II), is a 21-question multiple-choice self-report inventory and is
one of the most widely used instruments for measuring the severity of depression The scores can be related to
role limitations due to emotional problems. Each item is responded to on a scale from O to 3, where 0 is for a
statement describing minimum feeling regarding an aspect of depression and a score of 3 reflects severe
depression. The responses on each dimension are summed and a total score is obtained. This total score is
compared with the given cut off scores. The cut offs used are 0—13: minimal depression; 14—19: mild depression;
20-28: moderate depression; and 29-63: severe depression. Higher total scores indicate more severe depressive
symptoms. Participants are asked to rate how they have been feeling for the past two week (Beck, Steer, &
Brown, 1996).
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3. Results

This three-time longitudinal study investigated the occurrence and demographic differences in depression
among RTRs. The study analyzed reciprocal causal relationships between depression levels and QoL satisfaction
over time. The aim was to evaluate the strength and causal priority among these variables.

3.1 Sample characteristics

The mean age of the study participants was 33.99 years (ranging from 18 to 54, SD=7.45), post transplant
time ranged from 6 months to 5 years. For the purposes of the analyses, the recipients living with their spouses
or engaged were considered to be in a relationship and those who were separated, widowed, divorced, or never
married were considered ‘single’. The sample comprised mostly of recipients currently taking three medications,
i.e. two immunosuppressant drugs (compulsory for transplant recipients), a conventional drug (cyclosporine) and
a newer drug (mycofenolate) along with steroids. Most recipients were highly educated, with a high rate of
professional qualification (N = 66) and were mostly in employment (N= 92). There was a lower representation of
recipients with a low socioeconomic status (SES; N= 8), and most recipients belonged to an average SES (N= 78)
determined on the basis of monthly family income.

Table 1
Demographic characteristics of renal transplant recipients
Time 1 Time 2 Time 3
Demographics N % N % N %
Gender
Males 99 67.3% 97 66.7% 94 67.4%
Females 48 32.7% 49 32.7% 47 33.3%
Marital Status
In a Relationship 69 47.9% 75 47.9% 75 51.0%
Single 75 52.1% 71 52.1% 72 49.0%
Education Level
School level only 35 24.3% 35 24.3% 35 23.8%
Graduate 43 29.9% 43 29.9% 43 29.3%
Post graduate 66 45.8% 68 45.8% 69 46.9%
Work Status
Employed 92 64.3% 94 64.3% 95 64.6%
Unemployed 51 35.7% 52 35.7% 52 35.4%
Home Location
Rural 84 58.7% 86 58.7% 87 59.2%
Urban 59 41.3% 60 41.3% 60 40.8%
Family System
Joint 37 25.2% 35 23.8% 110 74.0%
Nuclear 110 74.8% 108 73.5% 37 25.2%
Monthly Income
< Rs*.25k 8 5.6% 8 5.6% 8 5.4%
Rs.26-50k 78 54.2% 78 54.2% 78 53.1%
Above Rs.50k 58 40.3% 60 40.3% 61 41.5%

For the purpose of analysis, the longitudinal data were used to examine the contribution of depression levels
in predicting QoL after renal transplant over a period of 15 months.

3.2 Quality of Life after renal transplant

QoL is conceptualized as a multidimensional phenomenon reflecting an individual’s perceptions of physical
health status, psychological well-being (happiness and life satisfaction) of individuals as influenced by their
demographic, biological, and psychological characteristics, as well as the social, economic, personal, and
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situational variables (Cetingok, Winsett, & Hathaway, 2004). Therefore, QoL in the present study, was measured
as a subjective construct, as individual’s perception of his/ her life post transplant by using QoL Index which had
scores ranging from 0-35 on four subscales (health functioning, family life, social & economic conditions and
psychological & spiritual well-being), with higher scores reflecting increased satisfaction with their QoL.

The results across all three times over a period of 15 months indicated that most recipients were satisfied
with their QoL after renal transplant and with the passage of time; there was a slight increase in the satisfaction
reports as indicated by their mean scores on QoL Index at time 2 and 3 (see table 2).

Table 2
Total Scores on the QoL Index at Time 1, 2, and 3

QoL Scores N Minimum  Maximum Mean SD
QoL Time 1 150 12.08 35.00 23.71 3.45
QoL Time 2 147 16.41 29.35 23.74 2.62
QoL Time 3 144 17.50 29.31 24.98 2.35

The findings suggest that minor variations do occur in subjective QoL at different points of time, and most
RTRs appeared to be satisfied by their life post transplant. The scores on QoL index subscales over a period of
15 months showed that RTRs reported highest satisfaction with their family life, followed by their health
functioning, social and economic conditions and lastly psychological and spiritual well-being (see table 3).

Table 3

Descriptives of QoL Index subscales
QoL Subscales N Minimum  Maximum Mean SD

*HF Time 1 146 12.09 31.97 23.98 3.23
HF Time 2 145 15.88 29.47 23.80 2.85
HF Time 3 144 17.37 29.69 24.80 2.59

*FS Time 1 146 17.10 30.50 27.03 3.31
FS Time 2 147 16.50 30.00 25.96 3.35
FS Time 3 144 18.00 31.67 27.08 3.14

*SE Time 1 146 9.93 28.21 21.09 3.55
SE Time 2 147 12.21 28.93 22.01 3.21
SE Time 3 144 15.07 28.21 23.71 2.63

*PS Time 1 146 13.94 18.00 16.52 174
PS Time 2 147 13.90 18.00 16.76 710
PS Time 3 144 15.26 18.00 17.04 .608

Note. *HF (Health Functioning), *FS (Family subscale), *SE (Social & Economic), *PS (Psychological & Spiritual)

3.3 Depression among renal transplant recipients

The results showed a pattern indicating a reduction in recipients’ depression levels with time. The severity of
depression seemed to decrease with increasing time since transplantation. Most recipients (94.5 %) at time 1
either reported minimal or mild level of depression with only a few (4.8%) reporting moderate and just one case
of severe depression. The self-reports of depression improved in time 2 where most recipients reported minimal
and mild depression and few reporting moderate depression but not a single case of severe depression.
Interestingly, at time 3, all recipients (100%) either reported minimal or mild depression only. There are no cases
reporting moderate or severe depression, indicating an improvement in recipients’ affective condition with the
passage of time (see table 4).
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Table 4
Depression Scores on B.D.I Il at Time 1, 2, and 3

Timel Time 2 Time 3
B.D.I Ranges Frequency Percent Frequency Percent Frequency Percent
Minimal 0-13 101 69.2 95 64.6 113 78.5
Mild 14-19 37 25.3 40 27.2 31 21.5
Moderate 20-28 7 4.8 12 8.2 0 0
Severe 29-63 1 i 0 0 0 0
Total 146 100.0 150 100 144 100
1257 T
T 1
N -
i

Eror bars: 95% Cl

Figure 1. Graph showing occurrence of depression in RTRs at Time 1, 2, and 3

The findings revealed that there are some significant negative correlations in depression and QoL at all three
times of assessment (see table 5).

Table 5
Correlations among Depression and QoL
B.D.I'II Score Timel B.D.I'II Score Time 2 B.D.I'II Score Time 3
QoL Scores Time 1 689" -242" -379"
QoL Scores Time 2 -532" -290"
QoL Scores Time 3 -538"

Note. ¥*p < .001

The above table shows significant negative correlations among depression and QoL at all three points of
assessment, indicating that recipients who are more depressed tend to report less satisfaction with their QoL.
Since, depression can be considered as a potential risk factor for negatively influencing life satisfaction, it is
important to identify vulnerable groups of recipients who tend to be more depressed. The study analyzed how
demographic factors are associated with depressive symptoms in kidney transplant recipients The study analyzed
individual differences psychological consequences post-transplant based on their demographics to find their
contribution in influencing over all subjective well-being.

3.4 Age & Depression

Research in transplant outcomes suggests that depression increases with age. (Kusleikaite, Bumblyte, &
Pakalnyte, 2007) reported that depression was associated with a lower QoL. Patients with depression were older
and had a worse graft function. The results in our study showed that recipients’ age is associated with depression
levels. There is a significant positive correlation in age and depression level, timel, r = .359, p =<.001, time 2, r
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=.529, p =< .001, and time 3, r = .445, p < .001. The results suggest that depression increases with age and older
recipients tend to be more depressed than younger ones.

—B.D.IlI Score Time1
— B.D.I I Score Time 2

201 B.D.Ill Score Time 3

Mean

T T T T
below 25 26-35 36-45 46 & above
category of age

Error bars: 95% ClI

Figure 2. Age groups and mean scores B.D.III, Time 1, 2, and 3

The above graph clearly reflects that depression levels tend to increase with recipients’ age. A visible
difference is indicated particularly between recipients below the age of 25 years and those above 46 years.
Younger recipients tend to be less depressed as compared to older ones. There are significant positive
correlations in recipients’ age and their depression levels at each time of assessment.

The results showed that depression and age at all three times were significantly correlated, (time 1, r = .359,
p <.001, time 2, r = .358, p <.001 and time 3, r = .311, p <.001) suggesting that depression levels increase with
age. Older recipients tend to report increased depression as compared to younger recipients.

3.5 Gender differences in depression

There are significant gender differences found at all three points of assessment. Females appeared to be
more depressed throughout the study as compared to male recipients (see table 6).

Table 6

Gender differences in depression among RTRs at time 1, 2, and 3

B.D.III Scores  Gender N Means SD t daf Sig d r
Time 1 Male 98 10.14 5.00 -2.169 144 .032 -0.36 -0.18

Female 48 12.25 6.44
Total 146 10.84 5.58

Time 2 Male 97 11.05 5.02 -2.829 145 .005 -0.48 -0.23
Female 47 13.53 5.27
Total 144 11.86 5.22

Time 3 Male 94 8.60 3.61 -3.871 142 .000 -0.66 -0.31
Female 47 11.23 4.29
Total 141 9.48 4.03

Note. Dependent variable: Depression levels

The findings of our study are in confirmation with previous research (Johnson, Wicks, Milstead, Hartwig, &
Hathaway, 1998) that confirms that female recipients tend to report more depression as compared to male
recipients after kidney transplant.
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3.6 Marital status and depression

Coping and adjustment post-transplant is influenced by their marital status. Individuals in a relationship tend
to have an emotional, financial and/or physical support of their partners as compared to singles (White &
Gallagher, 2010). The study aimed to find out whether recipients’ marital status influenced their depression
levels. In contrast to previous findings, the results showed that the two groups of recipients did not differ in
depression. Recipients currently ‘in a relationship’ did not report less depression as compared to those who were
single (never married, separated, divorced and widow) (see table 7).

Table 7
Marital status and depression
B.D.III Scores  Marital Status N Means SD t df Sig d r

Time 1 In a relationship 69 10.78 5.19 -.047 142 963 -0.00  -0.00
Single 75 10.83 5.98

Time 2 In a relationship 80 12.21 4.59 784 145 434 0.12 0.06
Single 67 11.54 5.84

Time 3 In a relationship 77 9.01 3.16  -1.596 142 113 -0.26  -0.13
Single 67 10.07 475

Note. Dependent variable: Depression levels

Szeifert et al. (2009) also found marital status to be a significant predictor of depression among renal
transplant recipients. The present study had a low representation of divorced, widowed and separated recipients,
so they were grouped together as ‘single’. An equal number of participants in each category of marital status
could have clarified if differences in depression levels exist in support of previous research findings.

3.7 Education and depression

Education level also affected depression levels and recipients with higher educational backgrounds appeared
to be less depressed. It has been found that the severity of depressive symptoms is higher among recipients with
lower educational status (Karaminia et al., 2007). The recipients were categorized into three groups according to
their formal education. The groups included school-level e, graduate and post graduate recipients. The aim was
to find if education plays a positive role in subjective well-being and whether recipients with higher education
tend to be less depressed comparatively. Karaminia et al. (2007) found that severity of depressive symptoms was
higher among people with lower educational status. The findings of our study confirm those of previous studies
that education has an impact on individual’s depression level as more educated RTRs appeared to be less
depressed than those who were less educated.

3.8 Employment status and depression

RTRs ability to resume work and earn is a significant factor that contributes towards his/ her psychological
well-being and improvement of QoL. The study explored whether there are differences in depression among
those who are employed compared to non working RTRs (e.g. house wives, retired officers, and students).
However, depression levels did not differ in the two groups i.e. employed and unemployed or non-working
recipients at any time of assessment. The table shows that no significant differences in depression levels were
found among recipients based on their work status.

3.9 Financial conditions and depression

It is assumed that recipients with a stable and sound financial conditions tend to be less depressed compared
to those with minimal sources and difficult financial circumstances. Depression appeared to be reported more
among those with less monthly family income at all three times of assessment (see graph).
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Table 8
Education and depression levels
Education N Mean SD F Sig n2
Time 1 School level only 35 11.97 5.3 F(2,143)=3.693 .027 .049
Graduate 43 12.00 4.8
Post graduate 68  9.51 5.8
Total 146 10.84 5.5
Time 2 School level only 35 12.17 4.8 F(2,141)=3.704 .027 .050
Graduate 41 13.46 5.3
Post graduate 68 10.74 5.1
Total 144 11.86 5.2
Time 3 School level only 33 8.93 4.5 F(2,138)=.572 .566 .008
Graduate 41 9.95 3.9
Post graduate 67  9.46 3.8
Total 141 9.48 4.0

Note. Dependent variable: Depression levels

Table 9
Employment status and depression
B.D.I I Scores Work Status N  Means SD F Sig n2

Time 1 Working 94  10.56 5.66 F(2,144) = .624 431 .004
not-working 52 11.33 5.46

Time 2 Working 93 11.70 541 F(1, 142) = 252 617 .002
not-working 51 12.16 4.90

Time 3 Working 91 9.28 3.90 F(1, 139) = .606 438 .004
not-working 50 9.84 4.28

Note. Dependent variable: Depression levels

189 ~——B.DIll Score Time1
——B DIl Score Time 2
B.DIIl Score Time 3

169

5

T T T
below 35k 36-50k above 50k
Monthly family income

Error bars: 85% C1

Figure 3. Monthly family income and mean scores B.D.III, Time 1, 2, and 3
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Table 10

Depression and monthly family income

B.D.I Score *MFI N Means SD F Sig n2
Timel < Rs.35000 8 13.88 429  F(2,143)=4.045 .020 .052

Rs.36-50000 78 11.62 5.69
> Rs.50000 60 942 529

Time 2 < Rs.35000 & 1388 216  F(2,141)=3.793 .025 .051
Rs.36-50000 78 12.69 544
> Rs.50000 58 1047 4.92

Time 3 < Rs.35000 8 9.37 443 F(2, 138) =1.750 178 025
Rs36-50000 76 10.05 4.38

> Rs.50000 57 873 3.40
Note. *MFI (Monthly Family Income), Dependent variable: Depression levels

The findings reveal that although RTRs having different monthly incomes differed in depression levels at
time 1 and 2 but not at time 3. Depression levels were lower among recipients with better financial conditions,
i.e. more monthly incomes. However, keeping in view the small effect sizes, it cannot be determined whether
this difference in depression levels can be associated with their financial conditions.

3.10 Time since transplantation and depression

There are significant positive correlations between depression and time since transplantation reflecting that
depression increases with time post transplant.

Table 11

Correlations among depression and time since transplantation
B.D.I Score Time since Transplantation

Time 1 186"

Time 2 2647

Time 3 2547

Note. **p< .001, *p< .005

— B.D.llI Score Time1
o — B.D.llI Score Time 2
17.57 B.D.llI Score Time 3
15.0
I
B
12.57
f=
©
[
=
10.07
7.57
5.0
T T T
6-11 months 1-4 years 5-10 years or above

Post transplant time period

Error bars: 95% ClI

Figure 4. Post transplant time period and mean scores B.D.I'II, Time 1, 2, and 3
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Depression levels differed among groups of recipients with according to their time since transplantation. At
all three points of measurements, recipients with less time since transplantation (6-11 months) reported less
depression followed by group 2 (1-4 years) and the recipients in group 3 (5 years and above) who reported high
depression levels comparatively. At time, 1 and 2, depression levels among recipients who had their transplants
more than 5 years back, appear to have a similar pattern of increased depression, whereas in time 3, these
recipients with five and more years of time since transplantation tend to report less depression (see graph below).

Table 12
Depression among RTRs and time since transplantation
Time since *Tx N Means SD F Sig n2
Timel  6-11 months 23 9.04 523 F(2,143)=2.114 .077 .043
1-4 years 110 1091 5.63
5-10 years & above 13 1338 5.04
Total 146 10.84 5.8
Time 2  6-11 months 23 8.52 440 F(2,141)=6.699 .002 .085
1-4 years 109 1239 5.11
5-10 years & above 12 1350 5.53
Total 144 11.86 5.22
Time 3 6-11 months 23 6.17 279 F(2,138)=11.180 .000 137
1-4 years 107 10.25 4.02
5-10 years & above 11 890 2.70
Total 141 948 4.03

Note. *Tx: transplant, Dependent variable: Depression levels

The above table shows that at time 2 and 3, depression levels differ among groups of RTRs with different
time since transplant, but keeping in view the small effect size, these differences cannot be fully attributed to
time since transplantation.

It can be concluded that overall most recipients reported mild to minimum level of depression, indicating a
positive affective condition after transplant. The gender female, being single, being older, less educated, and
more time since transplantation tend to increase depression among recipients. The results found that RTRs with a
stable financial condition, (monthly family income > Rupees 50 k) reported less depression as compared to those
with limited finances (monthly income < Rupees 50k). Interestingly, there was no difference in depression levels
of working and non working recipients suggesting that employment status did not affect their mood.

Szeifert et al. (2010) suggested that there is need to explore the clinical and socio-demographic correlates of
depression in kidney transplant recipients because it is associated with impaired QoL and increased morbidity
and mortality. They concluded that the severity and prevalence of depression are significantly lower in kidney
transplant recipients than in wait-listed dialysis patients with similar characteristics which are in confirmation
with our findings. Furthermore, they found that socio-demographic factors and co morbidity are independently
associated with depressive symptoms in RTRs.

3.11 Demographic predictors of depression

The results showed that demographic factors play a significant role in predicting depression among RTRs.
Age, gender, marital status, and financial conditions appeared to be significant predictors of depression levels at
all three times of assessment, showing a consistent pattern over time (see table 13).

The table shows that recipients’ age, gender, marital status and monthly family income reflective of their
financial condition have a significant influence on their depression levels consistently at each time of assessment.
The analysis of demographic differences in depression level is consistent with this finding. Whereas, education
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level and time since transplantation predicting depression at any time of assessment. It suggests that depression
is not influenced by recipients’ education and time post transplant.

Affective condition of the recipients is considered as an important indicator of their subjective well-being
hence influencing their overall QoL. The aim was to find if significant causal relationships occurred between
depression and QoL satisfaction. Cross lagged paths between recipients’ depression and subjective QoL across
time were analyzed in order to clarify causal priority reciprocal and strength of relationships between these two
variables. The cross lagged analysis involved a linear regression between depression level at time 1 as predictor
of QoL at time 2, and then depression time 2 predicting QoL at time 3. The same analysis was also repeated with
reversing the predictor i.e. depression, then as an outcome of QoL, to determine causal priority among these
variables. The results showed that there are significant associations found between recipients’ depression levels
and their subjective QoL across 3 assessments.

Table 13
Demographic predictors of depression among RTRs
. Depression Time 1 Depression Time 2 Depression Time 3
Predictors
p t Sig. p t Sig. b t Sig.
Age 424 5.596 .000 401 5.232 .000 435 5.666  .000
Gender 215 2.845 .005 .249 3.241 .001 294 3.816 .000
Marital status .280 3.989 .000 255 3.513 .001 355 4.897 .000
Education -.119 -1.610 110 -.059 -.783 435 124 1.639 .104
Work Status 118 1.410 .161 075 .882 .379 116 1.377 171
Monthly income -.255 -3.607 .000 -214 -2.971  .004 -.148 -2.057 .042
Time Since .070 .980 .329 151 2.095 .038 .063 880 381
Transplant

Note. Dependent variable: Depression levels

Table 14

Correlations among depression levels and QoL time 1, 2, and 3
QoL 1 QoL 2 QoL 3

Depression 1 689 372" -336"

Depression 2 -.532" 3727

Depression 3 -.538"

Note. **p< .001

The above table shows significant negative correlations between depression and QoL, suggesting that the
lower the level of depression, the higher satisfaction with QoL. There were significant positive correlations
found among recipients’ depression levels at each time of assessment. Depression levels at time 1 is positively
correlated with time 2 (r = .529, p<.001), similarly, depression at time 2 correlated with time 3 (r = .435, p<.001),
indicating that recipients, who reported depression at one time of assessment, tend to be more depressed at later
times also. The study found that depression levels at each time appeared to be significant predictors of
depression at next time of assessment. Depression at time 1 significantly predicted depression at time 2 (f = .529,
p =.000), F (1, 144) = 54.927, p = .000, R* = .280. Similarly, depression at time 2 predicted depression at time 2
(P = .435, p =.000) F (1, 142) = 33.135, p = .000, R’= .189. In order to determine the direction of causality
between depression and QoL over time, a cross lagged panel analysis was carried out.

4. Path analysis

Path analysis was used to investigate causal relationships between depression levels and overall QoL after a
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renal transplant. Longitudinal data from participants over a period of 15 months used to model lagged and
cross-lagged paths over three time points of assessment after transplant, with a baseline, followed by an interval
of six months (time 1) and one year (time 2). For the purpose of analysis, a cross lagged panel design was used.
This design involves analysis of causal priority between two or more variables that are measured at each of the
points in time. The aim is to estimate and test the strength of the relationship between the two sets of variables
and determine causal priority.

Depression 1 Depression 2 Depression 3

QoL 1 QoL 2 QoL 3

Figure 5. Cross lagged panel analysis of Depression and QoL

Table 15
Regression analysis for cross lagged panel analysis depression and QoL

Predictors p t F Outcome
Depression 1 =372 -4.75 F (1,141) =22.596, p = .000 QoL 2
Depression 2 =372 -4.77 F (1,142) =22.822, p =.000 QoL 3
QoL 1 -.242 -3.00 F (1,145) =9.055, p = .003 Depression 2
QoL 2 -.290 -3.61 F (1,142) =13.087, p = .000 Depression 3

The cross lagged panel analysis showed that depression is a stronger predictor (time 1, p = -.242, p = .000,
&time 2, B = - .290, p = .000) of subjective QoL over time. QoL satisfaction appears to be predicted by
depression levels. This is consistent with the correlations also indicating that recipients with increased depression
tend to report a lower satisfaction with their QoL. Therefore, the causal direction favors depression as a predictor
of consequent QoL.

5. Discussion

Life after transplantation improves health status and subjective well-being as compared to pre-transplant
levels but the recipients are required to accept, adapt and cope with altered life style and new challenges to
maintain their grafts. Recipients live with an uncertainty about their graft survival and longevity that is found as
one of the major stressors in life post transplant (Pawar, Rathod, Chaudhry, Saxena, Saldanha, Riyali, &
Shrivastava, 2006). This uncertainty can contribute towards prevalence of depression. The psychological well
being of the recipients is as important as the physical health status. There is consensus about the adverse effects
of stress, anxiety and depression in worsening health outcomes after kidney transplant.

Many cross sectional studies have found that psychosocial factors in general and depression in specific,
among RTRs decreases QoL and there is a need to identify high risk factors for vulnerable populations
(Chisholm, Nievy, & Nus 2007). The present longitudinal study analyzed the occurrence of depression among
RTRs and found some positive findings with most RTRs reporting a minimum and mild level of depression. The
findings reflect the efficacy of renal transplantation in a developing country like Pakistan, where majority of
population does not benefit from quality health care services due to issues of affordability.

The study also found the contribution of demographic factors in influencing the occurrence of depression
among RTRs. Age has been reported as a significant predictor of depression among transplant recipients
(Szeifert et al., 2010), and our findings also revealed age as a significant predictor of depression consistently at
each of three assessments. Comparisons showed older recipients to be more depressed than younger ones
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indicated by their mean scores on BDI II.

Gender has been found as a predictor of depression. Most studies associate female gender to increased level
of depression (Novak et al., 2010). Our findings also confirmed that female recipients reported higher depression
levels as compared to male recipients which are in consistency with previous findings, but the exact reasons of
gender differences are still under debate. Some studies attribute it to sex roles in specific cultures but others
negate it and it remains unclear why females are more depressed than males. Jofre, Lopez-Gémez, Moreno,
Sanz-Guajardo, and Valderrdbano (1998) attributed it to low self esteem among females that added to their
depression. Previous findings suggest that recipients currently living ‘in a relationship’ tend to be less depressed
than single. Tsunoda, Yamashita, Kojima, and Takahara (2010) found that living alone is the best single predictor
of future depression, and recipients living alone were more likely to be depressed as those living with others. Our
findings are in consistency with previous research reflecting that marital status is a significant predictor of
depression.

Finances are a major concern for the recipients because affordability of lifelong expensive
immune-suppressants and compliance with regular follow-ups are mandatory issues post transplant.
Socioeconomic status has been found as a significant predictor of psychological well-being among transplant
recipients (Goldfarb-Rumyantzev, Koford, Braid, Chelamcharla, Habib, Wang, Lin, Shihab, & Isaacs, 2000).
Financial difficulties have been found to increase depression among RTRs. Studies found that depressed
recipients did not have regular incomes (Tsunoda et al., 2010). Our findings are in confirmation with previous
research since recipients with lower monthly family incomes appeared to be more depressed than those with
more financial resources. Financial conditions significantly predicted depression levels at all 3 times in this
longitudinal study.

Depression post transplant has been associated with comorbid conditions, such as kidney functioning,
perceived financial situation, and marital status found to be significant and independent predictors of depression
among RTRs (Szeifert, Molnar, Ambrus, Koczy, Kovacs, Vamos, Keszei, Mucsi, & Novak, 2009). Our study also
found demographic factors as significant predictors of depression after renal transplant. Existing literature
suggests that a successful renal transplant is associated with improvement in depression (Pawar et al., 2006).
Therefore, there is a need to investigate the occurrence and prevalence of depression among transplant recipients,
particularly in developing countries where there are limited resources for both physical and mental health care.

Acknowledgements: This paper is funded by University of the Punjab, Lahore Pakistan.

6. Conclusions

These findings facilitate in identifying correlates of depression and its subsequent influence on over all QoL
among renal transplant recipients in Pakistan. Longitudinal studies are required to identify vulnerable groups of
recipients and refer them for depression screening that can be effective for better health outcomes. Such studies
highlight the significance of psychosocial and demographic factors that play a significant role in causing mood
symptoms such as depression which is considered to worsen kidney transplant outcomes. These findings can
contribute towards developing psychological intervention management plans. This could contribute towards
improvement in perceived health status, subjective well-being and over all QoL post transplant.
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