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Abstract 
Radical prostatectomy has a negative impact on prostate cancer patients' health-related quality of life 
(HRQoL). Social support may help patients adjust to their situation after surgery. We investigated 
patients' accounts of received social support as well as their spouses' accounts of provided social 
support as predictors of patients' HRQoL 6 months after surgery. Moreover, we tested whether 
patients with lower HRQoL at 2 weeks after surgery had the most benefit from spousal support. A 
total of 77 patients CM =61.57 years, SD =6.03) and their spouses CM =58.46 years, SD =7.52) 
completed questionnaires at 2 weeks and 6 months after laparoscopic radical prostatectomy. Received 
social support, spousal provided social support, and HRQoL were assessed 2 weeks after surgery, and 
HRQoL was assessed again 6 months later. Patients with lower HRQoL at 2 weeks after surgery 
benefited more from the receipt and their partners' provision of support in terms of HRQoL 6 months 
later than patients with a higher HRQoL at the beginning. Assessing patients' HRQoL might be one 
method to identifY those individuals who are in special need of support from their spouses. 

Keywords: Social support receipt) social support provision) cancer) prostatectomy) health-related quality 
of life 

Prostate cancer is one of the most frequently diagnosed types of cancer in men in the 
United States. In 2003, 164.9 men out of 100,000 were diagnosed with prostate cancer 
(Ries et aI., 2006). The same applies to European countries. In Germany, prostate cancer is 
the second most frequent cause of cancer deaths among men (German Federal Statistical 
Office, 2006). 

Radical prostatectomy is one standard treatment for patients with a localized prostate 
carcinoma (Eton & Lepore, 2002). Although only small incisions are needed to remove the 
prostate by means oflaparoscopic techniques (laparoscopic radical prostatectomy (LRPE)), 
and surgical trauma is kept at a minimum (Roumeguere et aI., 2003; Turk, Deger, 
Winkelmann, Schonberger, & Loening, 2001), patients are still faced with a number of 
stressors commonly associated with the aftermath of radical prostatectomy. Such stressors 
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are postoperative pain, incontinence, and sexual dysfunctions (Basillote, Ahlering, 
Skarecky, Lee, & Clayman, 2004; Roumeguere et aI., 2003; Turk et aI., 2001). 

Health-Related Quality of Life (HRQoL) in Prostate Cancer Patients 

Health-related quality of life (HRQoL) is conceptualized as the physical, mental, and social 
effects illness has on daily life, and the impact of these effects on levels of subjective well
being, satisfaction, and self-esteem (Bowling, 1991). Diagnosis and treatment of prostate 
cancer have been shown to have an impact on patients' HRQoL (for an overview, see Eton 
& Lepore, 2002). Visser et aI. (2003) found a decrease in HRQoL in prostate cancer 
patients 3 months after treatment compared to patients with benign prostate hyperplasia. In 
addition, Lubeck and colleagues (1999) found that patients undergoing radical prosta
tectomy had substantially reduced HRQoL 1 year after surgery. These effects, however, 
seem to vanish over time. In the same study, patients reported an increase in HRQoL 2 
years after surgery (Lubeck et aI., 1999). The results of Litwin and colleagues' study 
(Litwin, McGuigan, Shpall, & Dhanani, 1999) indicated that prostatectomy patients 
recover in terms of HRQoL within 2 years following the operation. On average, patients 
receiving radical prostatectomy adjust relatively well to the treatment and related 
consequences (Braslis, Santa-Cruz, Brickman, & Soloway, 1995). 

Marital status seems to play an important role during recovery from severe illnesses and 
treatment-related side effects. For example, 1 year following radical prostatectomy, 
unmarried men reported slower and less pronounced increases in HRQoL when compared 
to married men (Litwin et aI., 1999). Being married seems to be especially beneficial for 
men with regard to several domains of well-being and HRQoL (Coombs, 1991). This effect 
is mainly attributed to social support processes that take place between married couples 
(e.g., Cohen & Wills, 1985). 

Social Support and HRQoL in Prostate Cancer Patients 

Several types of social support should be differentiated, such as perceived social support 
and received and provided social support (Schwarzer, Knoll, & Rieckmann, 2003). 
Perceived social support comprises the potential availability of social support from the 
social network (Sarason, Pierce, & Sarason, 1990). Perceived social support is known to be 
relatively stable, and it depends only little on actual support transactions (e.g., Sarason, 
Sarason, & Shearin, 1986). In contrast, received social support refers to recipients' reports 
of actual support transactions. This requires that another person (e.g., the spouse) has 
actually provided social support (such as offering information; for an overview, see 
Schwarzer et aI., 2003). 

Numerous studies have demonstrated the positive effects of social support on 
psychological and physical adjustment in patients with different types of cancer (Helgeson, 
2003; Parker, Baile, DeMoor, & Cohen, 2003; Schulz & Schwarzer, 2004) as well as in 
prostate cancer patients (Ptacek, Pierce, Ptacek, & Nogel, 1999; Roberts, Lepore, & 
Helgeson, 2006; Visser et aI., 2003). However, closer scrutiny reveals that most of these 
studies investigated the effects of perceived social support on HRQoL (e.g., Roberts et aI., 
2006). One exception is the study by Boehmer and colleagues on the effects of received 
social support on HRQoL in different cancer patients (Boehmer, Luszczynska, & 
Schwarzer, 2007). The authors found a positive effect of received social support, measured 
1 month after cancer surgery, on emotional well-being 5 months later. This effect emerged 
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while controlling for self-efficacy, thus emphasizing the importance of social resources in 
addition to personal resources. Moreover, the role of a spouse's behavior and characteristics 
on a patient's adjustment to diagnosis and treatment of prostate cancer has received 
comparatively little attention so far (Campbell et aI., 2004; Eton, Lepore, & Helgeson, 
2005; Gray, Fitch, Phillips, Labreque, & Fergus, 2000; Maliski, Heilemann, & McCorkle, 
2002). 

The studies described above examined main effects of social support on HRQoL. The 
Stress Buffering Hypothesis (Cohen & Wills, 1985) provides yet another important 
perspective on the interplay between support processes and distress. The Stress Buffering 
Hypothesis postulates that there might be differences in the effectiveness of social support, 
depending on the stress level of a person: Individuals with high levels of distress might 
benefit more from social support (Cohen & Wills, 1985). These benefits might occur, for 
example, by helping the afflicted person to adjust his or her response to the threat by 
reappraising the situation, ceasing maladaptive responses, or facilitating functional coping 
efforts. Evidence for this buffering hypothesis was also found in cancer patients (e.g., 
Koopman, Hermanson, Diamond, Angell, & Spiegel, 1998). In this latter study with 
women suffering from breast cancer, social support was related to lower distress only for 
women who had experienced greater life stress (Koopman et aI., 1998). 

In the case of prostate cancer, most studies demonstrated that 2 years after radical 
prostatectomy patients' HRQoL is largely restored. There is, however, considerable 
variance in prostate cancer patients' HRQoL within the first year after treatment (Eton 
& Lepore, 2002). It has not yet been tested whether this restoration of HRQoL varies over 
time depending on the initial level of HRQoL. Resembling the idea of the Stress Buffering 
Hypothesis (Cohen & Wills, 1985), those individuals with a lower HRQoL at baseline 
might benefit more frqm social support than those with a higher HRQoL at baseline. 

Aim of the Present Study 

In our study, we first sought to investigate whether the provision of support by spouses and 
the receipt of this support by the patients are beneficial in terms of patients' reported 
HRQoL (physical functioning and mental component). Moreover, in line with the idea of 
the Stress Buffering Hypothesis (Cohen & Wills, 1985), we investigated whether there is 
evidence for the moderating role of baseline HRQoL in that the beneficial effects of 
providing and receiving social support are accentuated in patients who begin with a lower 
HRQoL. 

Method 

Sample and Design 

Our study was part of a larger project on prostatectomy patients' and their spouses' 
perioperative stress and support processes (see Knoll, Burkert, Rosemeier, Roigas, & 
Gralla, 2007). Consecutive patients and their spouses were contacted by study personnel 
upon admission to the urology ward at the hospital. Couples agreeing to participate were 
given information material, informed consent forms, and presurgery questionnaires. Two 
weeks (Time 1 [Tl]) and 6 months (Time 2 [T2]) after surgery, couples received additional 
questionnaires via mail. The sample at Tl consisted of 77 patients receiving LRPE and 
their spouses. Six months later, at T2, 63 couples completed the second set of 
questionnaires (81.8%). 
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Mean age of patients was M =61.57 years, SD =6.03; range =44-73, and mean age of 
partners was M =58.46 years, SD =7.52; range =38-73. Most couples, n =67, were 
married, nine were in a stable relationship, and one patient was in a new relationship with 
his partner; 85.7% of the couples had children. All patients and 79.2% of the spouses 
provided data on their education. About half of the patients (48.1 %) and about half of the 
spouses with valid data (57.4%) reported 9 to 10 years of schooling, and 49.4% of patients 
and 41 % of spouses reported 12 to 13 years of schooling (the remaining participants did not 
give details on their education). About half of the patients (58.9%) were retired. 

All patients underwent LRPE. After surgery, patients stayed at the hospital for a mean of 
5.94 days, SD =2.15. Four patients experienced gastrointestinal, pneumonal, or cardio
vascular complications after surgery, and one patient had to be transferred to the intensive 
care unit. For five patients, data on postoperative complications were not available. 

Dropout analyses revealed that patients who did not complete the T2 questionnaires did 
not differ from patients who continued participation in terms of age, years of schooling, 
marital status, T1 mental and physical HRQoL, or T1 received social support. Spouses who 
failed to return the questionnaires at T2 did not differ from those who returned the 
questionnaires in terms of years of schooling, marital status, or provided social support, but 
they were significantly younger, F(l, 59) =5.97, p <.01. 

Measures 

All item examples are translations from German. Means and standard deviations of 
measures are reported in Table 1. 

Social Support. Patients' received social support was assessed 2 weeks after surgery (TO using 
two items of each of the two subscales received emotional support and received 
instrumental support from the Berlin Social Support Scales (BSSS; Schulz & Schwarzer, 
2003). Received instrumental and emotional support items were averaged to one score. 
Patients reported on the social support received during the past week. Items were rated on 
four-point Likert-type scales ranging from 0 = does not apply at all to 3 = applies exactly. Item 
examples are: "My partner made me feel that I can rely completely on her" (emotional) and 
"My partner took care of things I could not manage on my own" (instrumental). Internal 
consistency for the four-item measure was Cronbach's alpha =.67. 

Spouses' provided social support was also assessed at 2 weeks after surgery (T1) using two 
items of each of the two subscales, provided emotional support and provided instrumental 

Table 1. Zero-order correlations, and means, and standard deviations (SD) of core variables of the study. 

2 3 4 5 6 7 8 Mean SD 

1. Tl spouses' provided social support 2.74 .43 
2. Tl patients' received social support .44** 2.66 .47 
3. Tl patients' mental HRQoL .19 -.02 50.52 12.41 
4. T2 patients' mental HRQoL .16 .10 .55** 1 53.87 10.87 
5. Tl patients' physical HRQoL .17 .05 .17 .06 37.80 8.55 
6 T2 patients' physical HRQoL .21 .33** .31** .24* .40** 1 48.77 8.81 
7. Patients' age .17 .07 -.03 .07 .08 -.05 1 61.57 5.99 
8. Spouses' age .07 -.10 -.11 -.03 .05 -.20 .72** 58.98 7.67 

Note. N =77 couples; T1 =Time 1, 2 weeks after surgery; T2 =Time 2, 6 months after surgery. HRQoL = health-
related quality of life. 
*p <.05, **p <.01. 
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support, from the BSSS (Schulz & Schwarzer, 2003). Again, provided instrumental and 
emotional support items were averaged to one score. Spouses reported on the social support 
provided during the past week. Items were rated on four-point Likert-type scales ranging 
from 0 = does not apply at all to 3 = applies exactly. Item examples are: "I assured him that he 
can rely completely on me" (emotional) and "I took care of things he could not manage on 
his own" (instrumental). Internal consistency was Cronbach's alpha =.78. 

HRQoL was assessed using the SF-12 (Jenkinson et aI., 1997; German version by 
Bullinger & Kirchberger, 1998). The SF-12 is a 12-item measure that assesses general 
HRQoL by means of two scales: mental HRQoL and physical HRQoL. Patients were asked 
to rate their mental and physical functioning during the past week (e.g., "During the past 
week, how much did pain interfere with your normal work (including work both outside the 
home and housework)?"). Response categories varied, depending on the items, from yes/no 
to a six-point Likert scale ranging from 1 = all the time to 6 = none of the time. Both subscales 
ranged from 0 to 100, with higher scores indicating higher HRQoL. 

Data Analyses 

The problem of missing data occurs in most longitudinal studies. Complete (i.e., listwise) 
deletion of persons with missing values is only appropriate when the missing pattern meets 
the assumption of missing completely at random (MCAR; Little & Rubin, 2002). MCAR 
means that the dropout group is a random subsample of the entire sample without any 
systematic association between missings and observed values. As dropout analyses of the 
present study have shown that the missing pattern is at best missing at random (MAR), 
which means that the probability of missing values on any variable is not related to its 
particular value, but depends on some other variable, listwise deletion would not be the 
appropriate method for handling missing data. Therefore, missing values were estimated 
using the Multiple-Imputation (MI) method (Schafer & Graham, 2002) employing NORM 
2.03 (Schafer, 1999). MI is a Monte Carlo technique which takes the missing-data 
uncertainty into account by generating multiple values for one missing observation in the 
form of generating multiple data sets (Barnard, Rubin, & Schenker, 2001). Missing values 
for one person are imputed by using the observed values from this person and adding 
"random noise" (Schafer & Graham, 2002). It is beneficial to use a "rich" imputation 
model, that is, to include all variables that are associated with the focal variables that 
comprise missings. Doing so provides most valid estimates for the missing values. When 
interaction terms are included in the final analyses, these interaction terms also need to be 
included in the imputation model (Schafer & Olsen, 1998). This was done in the present 
study. 

Mter having generated the imputed datasets, each of the generated datasets is analyzed 
separately using a standard statistical package (in our case Mplus 4.1; Muthen & Muthen, 
1998-2006). The results are then integrated following a method suggested by Rubin (1987) 
to obtain overall estimates and correct standard errors. This is automatically done in Mplus 
4.1. Unlike alternative single imputation methods, MI has the advantage of reflecting the 
uncertainty of missing data by the between-imputation variance (Schafer & Graham, 2002). 

MI does not make a difference between different kinds of variables, thus it is not 
important whether the highest (or lowest) amount of missingness is present in the 
dependent variable or the independent variables. As an illustration, see the example used in 
Schafer and Olsen's (1998) study in which the dependent variable (DV) had the highest 
amount of missingness (i.e., 45%) among all variables. 
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In terms of number of generated datasets, Rubin (1987) demonstrated that already a 
small number of datasets (e.g., three to four) is efficient with regard to the estimates when 
the missing rate is below 30%. With increasing rate of missing ness, however, more datasets 
are advantageous. For the present study, 10 datasets were generated. All analyses were 
conducted using all 10 imputed data files. Subsequently, estimates were integrated using 
Mplus 4.1 (Muthen & Muthen, 1998-2006). 

In addition to bivariate correlations, multiple regression analyses were conducted to 
investigate interaction effects. To avoid problems with multicollinearity, variables that built 
the interaction term were centered (Aiken & West, 1991). To display the interaction effects, 
low and high values of mental or physical HRQoL at T1 as the continuous moderators were 
generated by adding or subtracting one standard deviation from the centered mean of the 
moderators (Ai ken & West, 1991). 

In order to test whether the regression sl0l'es were significant, we ran simple slope 
analyses (Aiken & West, 1991). In addition, we applied the Johnson-Neyman technique for 
testing the region of significance (Preacher, Curran, & Bauer, 2006). The traditional simple 
slope analysis approach suggested by Aiken and West (1991) has the disadvantage of 
picking arbitrary values of the moderator (e.g., 1 SD above and 1 SD below the mean) in 
order to test for significance. The Johnson-Neyman technique in contrast results in specific 
values of the moderator that mark the boundaries of the "region of significance." The 
region of significance defines all values of the moderator (e.g., HRQoL in the present study) 
at which the association between the criterion (e.g., HRQoL 6 months after surgery) and 
the predictor (e.g., received social support) is significantly different from zero at a certain 
alpha level (Preacher et ai., 2006). As was the case in our study, the regression of the 
criterion on the predictor is often significant at values below the lower and above the upper 
boundaries of the region of significance. For the present study, an alpha level of p = .05 was 
chosen. 

Results 

Descriptive Findings 

Table I displays means and standard deviations as well as bivariate correlations of spouses' 
provided social support, patients' received social support, mental HRQoL at T1 and T2, 
physical HRQoL at T1 and T2, and patients' and spouses' ages. Moreover, retest stabilities 
of mental and physical HRQoL are included. Spouses' provided social support and 
patients' received social support were significantly correlated at a medium effect size, which 
is within the range reported in the literature (Antonucci, 2001). As can be seen in Table I, 
spouses' provided social support was not bivariately related to any ofthe HRQoL measures. 
Patients' received social support was only significantly related to physical HRQoL at T2. 
Mental and physical HRQoL showed medium retest stabilities from 2 weeks to 6 months 
after surgery. Patients' age and spouses' age were unrelated to the investigated outcomes 
and were thus not included in the final models. 

Regression Analyses 

To examine the hypothesized interaction effect between mental HRQoL at T1 and patients' 
received social support on mental HRQoL at T2, a hierarchical regression analysis was 
conducted. The first step comprised mental HRQoL and patients' received social support 
at T1. In addition, physical HRQoL at T1 was included to control for common variance in 
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both measures of HRQoL. In a second step, the interaction term between mental HRQoL 
and patients' received social support was added. Mental HRQoL and the interaction term 
emerged as the only significant predictors of mental HRQoL 6 months after surgery (T2). 
The results are displayed in Column 1 of Table H. Overall, 41 % of variance could be 
accounted for, including an additional 9% explained variance due to entering the 
interaction term in the second step of the analysis. The moderation effect of mental 
HRQoL and patients' received social support at T1 unfolds as displayed in Figure 1, upper 
panel. 

Simple slope analysis (Aiken & West, 1991), choosing 1 SD above and 1 SD below the 
mean as values of the moderator, demonstrated that only for low mental HRQoL at T1 did 
the slope prove to be different from zero, t =2.8S, p <.01, but not for high HRQoL at T1, 
t = -1.03, P = .31. As 1 SD below and 1 SD above the centered mean as indicators for low 
and high mental HRQoL at T1 are arbitrary values, we further verified these results by 
testing the region of significance applying the Johnson-Neyman technique. By using this 
technique, it is possible to find out within which range of values of mental HRQoL at T1 
the association between T1 received social support and T2 mental HRQoL was 
significantly different from zero. The analysis of the region of significance showed that 
the values of T1 mental HRQoL at which the association between T1 received social 
support and T2 mental HRQoL was significant were lower than -6.41, p <.OS, and higher 
than 26.13, p <.OS. As the minimum of the mean centered mental HRQoL was -36.43 
and the maximum was 20.S6, only the simple slope for the individuals who reported a T1 
HRQoL lower than -6.41 was significantly different from zero. Thus, only patients with a 
relatively low mental HRQoL at 2 weeks after surgery benefited from receiving social 
support from their spouse in terms of their mental HRQoL 6 months after surgery. In 
contrast, patients who started with a relatively high mental HRQoL did not benefit from 
receiving social support in terms of their mental HRQoL 6 months after surgery. 

The second analysis examined the interaction between spouses' provided social support 
and mental HRQoL at T10n mental HRQoL 6 months after the operation (T2). Here 
again, mental HRQoL and physical HRQoL as well as spouses' provided social support at 
T1 were included in the first step of the analysis. The interaction term was entered in the 
second step. A similar picture as in the previous analysis emerged: T1 mental HRQoL was a 
significant predictor of T2 mental HRQoL, whereas T1 physical HRQoL and spouses' 
provided social support were not. Moreover, a significant moderation effect emerged (see 
Table H). Predictors of the first step explained a total of 31 % variance in mental HRQoL at 
T2. The interaction term added another significant 8% of explained variance in the 
criterion. Figure 1, lower panel, displays the moderation. 

Simple slope analyses resulted in non-significant results for the two arbitrarily chosen 
values for low, t = 1.44, P > .10, and high, t = 1.68, P > .10, provided social support at T1. 
When using the Johnson-Neyman technique, however, a different picture emerged. Simple 
slopes were significant outside the following bounds of the region of significance: -16.60, 
p<.OS, and 17.90, p<.OS. As minimum and maximum of the mean centered mental 
HRQoL at T1 was -36.43 and 20.S6, respectively, the association between T2 mental 
HRQoL and provided social support at T1 was only significant for individuals who reported 
a T1 HRQoL lower than -16.60 and for those with an initial level of HRQoL higher than 
17.90. Thus, again, only those patients with a relatively low mental HRQoL at 2 weeks after 
surgery benefited from provided social support by their spouses. Those participants who 
began with a rather high mental HRQoL, however, seemed to experience negative effects 
from their spouses' support provision. 



Table H. Coefficients of regression analyses (step 2). 

Dependent variables 

T2 mental T2 mental T2 mental T2 physical T2 physical 
HRQoL HRQoL HRQoL HRQoL HRQoL 

Predictor variables ~ (b, SE b) ~ (b, SE b) ~ (b, SE b) ~ (b, SE b) ~ (b, SE b) 
Tl mental HRQoL .49 (.43; .10)** .47 (.41; .10)** .52 (.45; .10)** .26 (.19; .07)* .22 (.16; .09)# 
Tl physical HRQoL -.05 (-.07; .14) -.05 (-.07; .14) -.03 (-.05; .14) .34 (.35; .10)** .35 (.36; .12)** 
Tl received social support .07 (1.59; 2.37) .12 (2.69; 3.12) .26 (4.85; 2.33)* 
Tl provided social support -.05 (-1.16; 3.43) -.09 ( -2.36; 3.90) .10 (2.07; 2.78) 
Tl received social support x Tl mental HRQoL -.30 (-.37; .14)** -.39 ( -.47; .29)# 
Tl provided social support x Tl mental HRQoL -.29 (-.39; .16)* .07 (.10; .33) 
Tl received social support xTl physical HRQoL -.20 ( -.50; .24)* 
Tl provided social support x Tl physical HRQoL -.05 (-.15; .37) 
R2 total .41** .39** .43** .36** .24** 
R2 change .09** .08* .10* .04* .01 

Note. N =77 couples. The results displayed are the second steps of hierarchical regression analyses. R2 change is the amount of additional variance explained by including 
the interaction terms in the second step. Tl =Time 1, 2 weeks after surgery; T2 =Time 2, 6 months after surgery. HRQoL =health-related quality of life. 
#p<.lO, *p<.05, **p<.01. 
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Figure 1. Upper Panel: Interaction effect between mental HRQoL 2 weeks after surgery and patients' received 
social support on T2 mental HRQoL. Lower Panel: Interaction effect between mental HRQoL 2 weeks after 
surgery and spouses' provided social support on T2 mental HRQoL. 
Note. Upper Panel: Only the slope for low initial HRQoL reached statistical significance at p = .05. Lower Panel: 
Slopes for low initial HRQoL and for those with highest values in HRQoL reached statistical significance. 
T1 =Time 1, 2 weeks after surgery; T2 =Time 2,6 months after surgery. HRQoL =health-related quality of life. 

To investigate this unexpected finding more thoroughly, we conducted an analysis 
including both patients' received social support and spouses' provided social support as well 
as both interaction terms with mental HRQoL at 2 weeks after surgery as predictors of later 
changes in mental HRQoL. The results demonstrate that the formerly significant effect of 
the interaction term between mental HRQoL and spouses' provided social support was 
fully accounted for by the interaction term between mental HRQoL and patients' received 
social support (see Table II). 

In the next regression analysis, T2 physical HRQoL was predicted by including T 1 
physical HRQoL, Tl patients' received social support, and Tl mental HRQoL in the first 
step. In a second step, the interaction between physical HRQoL and patients' received 
social support was entered. The analysis resulted in significant effects of Tl physical and 
mental HRQoL, and a significant effect of the interaction term on physical HRQoL at 6 
months after surgery (see Table II). The moderation effect is displayed in Figure 2. 
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Figure 2. Interaction effect between physical HRQoL 2 weeks after surgery and patients' received social support 
on T2 physical HRQoL. 
Note. Only the slope for low initial HRQoL reached statistical significance at p =.05. Tl =Time 1,2 weeks after 
surgery; T2 = Time 2, 6 months after surgery. HRQoL =heaIth-reIated quality of life. 

Simple slope analysis demonstrated that only for low physical HRQoL at Tl did the slope 
prove to be different from zero, t =3.80, p <.001, but not for high physical HRQoL at Tl, 
t = .30, P =.76. As 1 SD below and 1 SD above the centered mean as indicators for low and 
high physical HRQoL at Time 1 are arbitrary values, we further verified these results by 
testing the region of significance applying the Johnson-Neyman technique. The analysis of 
the region of significance showed that the values of Tl physical HRQoL at which the 
association between Tl received social support and T2 physical HRQoL was significant 
were lower than 1.94, p <.05, and higher than 142.24, p <.05. As minimum and maximum 
of the mean centered physical HRQoL was -19.55 and 18.73, respectively, only the simple 
slope for the individuals who reported a T1 HRQoL lower than 1.94 was significantly 
different from zero. Thus, patients who had a relatively low physical HRQoL at the onset 
benefited from their received support in terms of physical HRQoL at T2. In contrast, for 
persons who reported a relatively high physical HRQoL at 2 weeks after surgery, receiving 
social support from their spouses was unrelated to their follow-up physical HRQoL. 
Overall, 36% of variance was explained in T2 physical HRQoL. Of this variance, 4% was 
accounted for by the interaction term. 

The last regression analysis examined the effects of spouses' provided social support, 
physical HRQoL, mental HRQoL (all at T1), and in a second step the interaction term 
between spouses' provided social support and physical HRQoL on T2 physical HRQoL. 
Here, only earlier physical HRQoL was a significant predictor of later physical functioning. 
Mental HRQoL was only significant at a 10% level. Neither spouses' provided social 
support nor the interaction term were significant predictors of T2 physical HRQoL (see 
Table 11). A total of 24% of variance was explained by variables in this analysis. 

Discussion 

The present study investigated the effects of receipt and provision of social support on 
HRQoL in prostate cancer patients undergoing radical prostatectomy. Moreover, it was 
tested whether the baseline-level of HRQoL served as a moderator of the association 
between received and provided social support and HRQoL 6 months later. There were no 
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consistent main effects of either received social support or spousal provided social support 
on both outcome measures. Only received social support could positively predict change in 
physical HRQoL from 2 weeks to 6 months after surgery. This is partly in line with a study 
by Boehmer et ai. (2007), who found positive effects of received social support on 
emotional HRQoL in cancer patients 6 months after surgery. The few resulting main effects 
of received social support are in contrast to the' consistently positive effects of perceived 
social support on HRQoL reported in the literature (e.g., Helgeson, 2003). However, 
perceived social support reflects more a personality disposition (e.g., Sarason et ai., 1986) 
than actual support transactions. As there is only little research on effects of received and 
provided social support on adjustment to grave physical illness, the investigation of both 
perspectives of support as predictors of HRQoL is a strength of the present study. 

A methodological explanation for a lack of further simple effects of support on HRQoL 
might have to do with restricted range. Two weeks after surgery, both patients and their 
spouses reported a high intensity of support directed toward the patient. However, the 
positive effect of received social support found for patients who were initially worse off 
along with the pattern of correlations found for the entire sample yields evidence reducing 
this concern. 

Three of the four interaction effects examined gained statistical significance and yielded 
the expected differential associations: Patients who had a lower mental or physical HRQoL 
at the beginning of the study seemed to benefit more from receiving social support. 
Moreover, in the case of mental HRQoL this differential effect was replicated using an 
indicator from a different data source, that is, spousal provided social support. The 
unexpected result, namely that persons who had a relatively high mental HRQoL reported a 
decrease in mental HRQoL over time when their spouses provided high social support, 
could be partly explained by examining the effects of provided social and received social 
support together in a multiple regression analysis. Here, the moderation effect of spousal 
provided social support in mental HRQoL was mostly accounted for by the patient received 
social support-HRQoL interaction. Although the decrease in significance of the provision 
by mental HRQoL interaction might be in part also due to low power, the stronger effect of 
the received social support by HRQoL interaction indicates that the patients' accounts are 
the stronger predictors. 

Another explanation for the negative effect of social support provision for patients 
reporting a higher mental HRQoL might be that they felt overprotected by their wives. 
Overprotection has been shown to be detrimental to patients' well-being (e.g., Kuijer et ai., 
2000). One possible explanation for these negative effects is that being overprotected is in 
contrast to patients' need for autonomy, as evidence from a study among myocardial infarct 
patients suggests (Coyne, Ellard, & Smith, 1990). Moreover, findings from a qualitative 
study with prostate cancer patients and their spouses also emphasized the difficulties 
spouses experience when dosing their support provision in order not to overprotect 
patients, thereby making them feel incapable of managing their own life (Gray et ai., 2000). 
Thus, providing social support is not always beneficial for the receiver of the support. What 
seems to be important is the match between the provision of support and the needs of the 
support receiver. Optimal Matching Theory (OMT; Cutrona & Russell, 1990) assumes 
that critical life events, such as cancer, pose different demands on the social support 
provision by important network members. The kind of social support needed (e.g., 
emotional, instrumental, informational) is assumed to depend on the controllability an 
individual experiences with regard to the stressor. According to the theory's assumptions, 
emotional social support is most beneficial when a specific stressor is uncontrollable, 
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whereas informational/instrumental social support is of higher importance for stressors 
relatively under an individual's control (Cutrona, 1990). Thus, for those patients in the 
present study who initially reported a low HRQoL, there might have been a better match 
between their needs and their partners' provision than for those patients with a relatively 
higher initial HRQoL. Future studies might want to include subjective controllability of a 
stressor and different kinds of social support as suggested by OMT in order to test for 
potential mechanisms that explain why some individuals benefit more from their partner's 
social support efforts than others. 

Another explanation for the negative effect of support provision for those high in early 
mental HRQoL might be a methodological one: For persons with very high levels of mental 
HRQoL at T1, a further increase in HRQoLover time might not be possible. Thus, the 
observed decrease in HRQoL might be explained by regression to the mean rather than by a 
real decrease in HRQoL. The results thus need to be interpreted with appropriate caution. 

The results of the interaction effects of provision and receipt of social support and mental 
and physical HRQoL 2 weeks after surgery may be interpreted in the light of the Stress 
Buffering Hypothesis of social support (Cohen & Wills, 1985). This theory states that 
people with higher levels of stress benefit more from social support than people who are 
only slightly stressed or who do not experience any stress at all. As our data suggest, this 
might also apply for people with different levels of HRQoL after a stressful life event~ such 
as radical prostatectomy. 

A limitation of the present study was that we did not have a direct measure of stress to test 
the Stress Buffering Hypothesis in the context of prostate cancer treatment. Nevertheless, 
this is the first study to shed light on the moderating effects of baseline levels of HRQoL on 
the association between received and provided social support with later HRQoL in the 
context of LRPE. 

An unexpected finding was the lack of the interaction effect between earlier physical 
HRQoL and spouses' provided social support predicting physical HRQoL at 6 months after 
surgery. However, as the interaction effect between mental HRQoL at 2 weeks after surgery 
and provided social support could be accounted for by receipt of support, it might be that 
the provision of support was not the active component of the effect, but rather the 
subjective receipt of this spousal support provision. These findings on the importance of 
receiving support for mental and physical HRQoL 6 months after surgery are in contrast to 
findings reported by Bolger, Zuckerman, and Kessler (2000), who demonstrated that the 
unique effects of receiving support might sometimes even be detrimental for the recipients' 
well-being. In contrast, the unique effects of support provision (i.e., that the amount of 
support provided by a significant person is not recognized as such by the recipient and is 
thus invisible) are highly beneficial for the support receiver's well-being and promote 
adjustment to stressors. 

A possible explanation for the beneficial effects of received social support that were found 
in the present study and that seemingly contradict the findings on invisible support by 
Bolger and colleagues (2000) might be that these effects are time-sensitive. The invisible 
support effects reported by Bolger et al. (2000) were day-to-day effects assessed by means 
of a diary. In the present study, a time lag of 6 months was analyzed. A study by Liang, 
Krause, and Bennett (2001) found that received social support strengthened the general 
expectation to have someone available in times of need (i.e., perceived social support). 
Perceived social support in turn was associated with better psychological and physical 
health (Sarason et aI., 1990; Thompson & HelIer, 1990; Wethington & Kessler, 1986). 
Thus, in the present study, receipt of support 2 weeks after surgery might have unfolded its 
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effects for persons low in HRQoL by increasing their sense of perceived social support as 
the mediating mechanism. 

A limitation of the present study was the small sample size and the relatively high attrition 
rate. Moreover, spouses who dropped out were significantly younger than those who 
continued participation. Applying MI, as was done in the present study, however, is the 
method of choice to account for high rates of missing values while keeping the risk of biased 
results at a minimum (Schafer & Graham, 2002). 

Practical implications of our study result from the finding that receiving spousal social 
support is especially beneficial for people with lower initial levels of HRQoL. Thus, 
assessing patients' HRQoL might be one method to identify those patients who are in 
special need of support from their spouses or relatives. Screening for such patients is also in 
line with suggestions based on a systematic review on the effectiveness of support groups 
for cancer patients (Sheard & Maguire, 1999). Thus, if no spousal support is available for 
prostate cancer patients, social support groups might be a good alternative, especially for 
those patients who have a low HRQoL at the onset. In fact, a growing body of literature 
finds evidence for beneficial effects of social support interventions provided by peers or 
professionals on different outcomes, such as depression and self-efficacy (e.g., Weber et ai., 
2004). On the other hand, interventions aimed at enhancing HRQoL in prostate cancer 
patients could benefit from including the patients' partners. Research so far has mainly 
focused on peer or professional support interventions for patients (e.g., Hoey, Ieropoli, 
White, & Jefford, 2008; Weber et ai., 2004). There are also studies demonstrating beneficial 
effects of social support groups for the wives of prostate cancer patients on their well-being 
(e.g., Manne, Babb, Pinover, Horwitz, & Ebbert, 2004). In light of the results of the present 
study taking on a dyadic perspective, that is, developing support groups for both patients 
and their spouses together, appears to be a worthwhile next step. 
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