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Abstract

Background

It is not well established how psychosocial factors like saigport and depression affect
health-related quality of life in multimorbid and elderly patsentVe investigated whether
depressive mood mediates the influence of social support on health-related quiédity of

Methods

Cross-sectional data of 3,189 multimorbid patients from the baselsessasent of the
German MultiCare cohort study were used. Mediation was testid) tise approac
described by Baron and Kenny based on multiple linear regressioncoamilling for
socioeconomic variables and burden of multimorbidity.

-




Results

Mediation analyses confirmed that depressive mood mediat@sflthence of social suppoyt
on health-related quality of life (Sobel's p < 0.001). Multiple Imesgression showed that
the influence of depressive modgl £ —0.341, p < 0.01) on health-related quality of life¢ is
greater than the influence of multimorbidify£ —0.234, p < 0.01).

Conclusion
Social support influences health-related quality of life, but #ssociation is strongly
mediated by depressive mood. Depression should be taken into consideraties@arch on

multimorbidity, and clinicians should be aware of its importance whenng for
multimorbid patients.

Trial register

ISRCTN89818205

Keywords

Multimorbidity, Chronic medical conditions, Coping, Primary care, Familytme&cSocial
support, Health-related quality of life, Depression, Elderly patients

Background

Health-related quality of life is a measure of subjectivdthehat complements disease-
specific outcomes in multimorbid patients, because good quality oklib¢ value in itself
and it is an independent predictor of mortality [1,2]. All relevawtdrs that might affect
health-related quality of life in multimorbid patients need to be ldakein order to gain a
more detailed biopsychosocial understanding [3] of multimorbidity. Timesede biological
factors such as the extent of multimorbidity, as well as psycimsfactors such as social
support and depression. The present study aims to clarify themslap between quality of
life, depression and social support in multimorbid patients.

Multimorbidity is commonly defined as the co-occurrence of two orendiseases and
medical conditions within one person [4]. As the number of simultaneoosichtiseases
increases with age, multimorbidity is common in elderly patién®].[In a recent study the
prevalence of multimorbidity in primary care practices was 66%Ilderly persons [5].
Previous research has attempted to increase our understanding ohonmidity by
identifying patterns of disease combinations [7-9]. Diseases ¢erwt@ccur when they share
common risk factors or pathophysiological pathways [10], or, givermitie prevalence of
many diseases in the elderly, by coincidence. Based on factgsiangbchafer et al. [9]
identified three multimorbidity patterns: cardiovascular/metabdfisorders (CMD),
anxiety/depression/somatoform disorders and pain (ADS/P) and neur@psgctlisorders
(NPS).



Multimorbidity has several adverse consequences for patients,pelgpharmacy and
decreases in functional abilities. Furthermore, it is known thabdhgéen of multimorbidity
consistently leads to impaired health-related quality of life in primamey gatients [11,12].

Social support by relatives, friends or professionals can promoteaidapto and coping
with chronic illness and multimorbidity [13,14]. Social support is a droancept that is
commonly divided into instrumental and emotional support, as well aadtually provided,
received, and perceived social support [15]. Perceived social suppdreazefined as ‘the
perception or experience that one is loved and cared for by oteEsmed and valued, and
part of a social network of mutual assistance and obligatidgls cited in [15]). Social
support is positively correlated with health-related quality fef [16,17] and was identified
by Fortin et al. [11] to be one of the most important factors gtiedi health-related quality
of life in multimorbid patients. Therefore, understanding how socigh@t@and quality of
life are related, can inform primary care interventions addressingmoubid patients.

Social support is negatively correlated with depression [18,19]. tegpabcial support and
feelings of loneliness are considered to be risk factors foedsgipn in the elderly [20,21].
As social support is associated both with health-related qualiifecdnd with depression,
the question arises whether and how these factors interact.

Psychological distress [22] and depression [23,24] are known to h#alth-related quality
of life. This association is especially important in multimorbitigras because duration and
severity of depression have a higher negative impact on healtherejatality of life than
physical chronic conditions [25]. Additionally, depression is a common §@l| often
chronic [27] comorbidity in elderly patients. And, in primary cargepds, the probability of
suffering from depression grows with increasing physical morbidity [28].

In previous research, depression was shown to be a mediating eanable relationship
between social support and health-related quality of life in patigith HIV/AIDS [18,29].
As an explanation, Bekele et al. have proposed that either avaerdack of social support
increases perceived threats of stressful events, or a highde perceived social support
decreases perceived threats of stressful events [29]. This, in turn, leatlsetariincrease or
decrease in depressive symptoms, and influences health-relateg qtidiié accordingly.
As social support has a positive and depression a detrimental @iféealth-related quality
of life in multimorbid patients, a similar relationship to that obed in patients with
HIV/AIDS may exist.

To clarify the direct and indirect effects of social suportl depressive mood on health-
related quality of life in multimorbid patients, we investigateel hypothesis that depressive
mood mediates the influence of social support on health-relatedyqo#liife in these
patients. Additionally, we investigated whether the hypothesis holds for the three
different multimorbidity patterns. The analytic relation is depicted inreid..

Figure 1 Analytic relation between study variablesLegend: Analytical relation between
social support (F-SozU-K14), depressive mood (GDS-15) and health-related qualay of li
(outcome variable EQ VA&) and EQ-5D Indexb)). Values are unstandardized regression
coefficients.




Methods

Cross-sectional data come from the baseline assessment @ethe@n MultiCare study, a
longitudinal, prospective observational cohort study of multimorbid eldeamtients [30].
3,189 patients were recruited from 158 general practices in eigy sentres across
Germany. The study protocol was approved by the Ethics CommitteébeoMedical
Association of Hamburg.

Participants and sampling

Included patients were between 65 and 85 years of age, had \igitedeneral practitioner
(GP) at least once within the previous three-month period and hadsitthree chronic
medical conditions from a list of 29 common diseases. Patientsraratemly selected based
on medical records from primary care practices but werauéadl if they were unable to
participate in interviews (deaf, blind or unable to speak Germiathey were not regular

patients of the respective practice, if they were living iningreomes, if they were not able
to give informed consent (e.g. demented patients), or if they haduae illness which was
expected to result in death within three months. The complete Idisedses and further
details on the study design can be found elsewhere [30,31]. Dataoktareed from GPSs’

medical records and from standardized comprehensive interviews with patients

Measures

Depressive Mood

We used the Geriatric Depression Scale, which was developedséssasent of depression in
elderly persons [32]. It avoids assessment of physical symptommsh win elderly and
comorbid patients cannot clearly be attributed to depression [33Hatiah studies of the
Geriatric Depression Scale in hospitals and nursing-home resisleoived good results [34].
In primary care populations, it appears to be preferable to ushdtevsrsion of the Geriatric
Depression Scale (GDS-15) instead of the long version [35], and Heneldrt version was
used in this study. The German version of the GDS-15, used here, showqusgclametric
properties [36]. The scale comprises 15 items that can be answered eithgrsvatmo, with a
threshold score of6 out of 15 making major depression likely [36]. As others have done
before, we used the GDS-15 as a continuous scale in our medialgsisama assess for
depressive mood [24], based on the assumption that a higher score oDSHES Geflects
greater depressive mood than a lower score, regardless of the threshold.

Social Support

To assess perceived social support, the short form of the Social SQuestionnaire was
used (F-SozU-K14). The F-SozU-K14 is commonly used in Germagy [&]) and good
evidence for its validity exists [38]. A continuous summary si®realculated from its 14
items, with higher values indicating more perceived social support. The F-SbZzdskesses
perceived emotional support, perceived practical support and percaeed integration.
However, for the short form of the Social Support Questionnaire, nadliffation to these
subscales is recommended by the authors [39], which is why the summary scosedvas



Health-related quality of life

Health-related quality of life was measured using the Eur&@eBL (EQ-5D) instrument
[40]. Patients were asked to self-rate their current heth en a visual analogue scale (EQ
VAS) from 0 to 100. Additionally, the EQ-5D assesses five dimensiottsecfurrent health
state of patients: mobility, self-care, usual activities, pi@ndomfort, and anxiety/depression.
Each dimension is assessed on three levels: no problems, some prainlsavere problems.
Thereby a total of 243 possible health states results, frowhvehsingle continuous index
score can be obtained (EQ-5D Index; 1 represents perfect headlhrapresents death). This
is carried out using health-state valuation data from valuatiorestudigeneral populations.
We used the European valuation data based on Greiner et al. [41] deépo8eende et al.
[42]. In our analyses we used both the EQ VAS and the EQ-5D Indebleito assess the
outcome of health-related quality of life.

The EQ-5D is among the briefest health index measures and dse&sé of application has
high completion rates in elderly populations, but it has been cetidiar being less sensitive
to change than the SF-36 [43]. In a multimorbid patient sample, howesvienver sensitivity
is probably less relevant, because patients are relativéyasa inter-individual differences
more pronounced [34]. We therefore consider the EQ-5D to be a reliable and valichamgt
for a multimorbid patient sample.

Control variables

Socioeconomic control variables used were: age, gender, educatieell ilcome and
living-situation. Educational level was divided into three categobased on the CASMIN-
classification [44]: 1) inadequately completed general educatiemergl elementary
education or basic vocational qualification; 2) intermediate quatiific or general maturity
certificate; 3) lower or higher tertiary education. Incomes waported as household-size
adjusted net income per month. Participants were classifigthas ‘Bving with a partner or
relative’, or as ‘living alone’. ‘Living alone’ included assistedrig or living in retirement
homes.

As a control variable for the disease burden of multimorbidity, ighted disease count was
included in the model. There is no consensus on how to measure multityoaidimany
different measures exist [45]. Because a multimorbidity measworporating severity of
disease was described to be associated with psychologicasdjsivhile a simple disease
count was not [22], it seemed appropriate to account for diseasetyseirerihis study,
patients’ diagnoses and severity of diseases were assesseidrviews with GPs. The
weighted disease count was then calculated by summing up thigyseatengs (‘marginal’ =

0, ‘low = 1, ‘medium’ = 2, ‘severe’ = 3 and ‘very severe’ = 4) givhy the physician.
Pearson’s correlation of the weighted and unweighted disease count was r = 0.774 (p < 0.01).

To test the mediation hypothesis for different multimorbiditygratt, patients were assigned

to the three patterns described above (CMD, ADS/P and NPS)yifhidw at least three
diseases belonging to one of these groups, as described by Schafer et al. [9].

Missing values

Missing data were imputed using the hot deck method from donors, andiédkeotifthe basis
of the nearest Gower distance. 2,720 patients (85.3%) had no missingaraluesre eligible



as donors. Eight participants with missing data needed for thaeatada of the EQ-5D Index
variable were excluded from further analysis. A more detailedrigition of the imputation
process can be found elsewhere [31].

Statistical analyses

A correlation matrix was calculated using Pearson’s coefffis for continuous variables or
Spearman’s coefficients for nominal and ordinal variables. To abs#sslirect and indirect
effects of social support on health-related quality of life, vseetethe mediation hypothesis
as described by Baron and Kenny [46]. This approach is a measthaimeediation design.
It is used to statistically measure the mediator variald#fect, in contrast to experimental
approaches like the experimental-chain-design, where the mediat@able is directly
manipulated [47]. We used multiple linear regression to calculattandardized and
standardized coefficients of variables as well as adjustsduBres (B. We confirmed
assumptions for regression analyses by checking for linearityebe variables based on
plotting and curve-fitting procedures, by excluding multicollingatiased on variance
inflation factors, and by assessing normal distribution of residgi@phically. Control
variables were used in all regression calculations. Testingati@drequires three regression
models, in which the following conditions must be fulfilled: first, gedictor variable
(social support) must significantly influence the mediator vagiaf@lepressive mood);
second, the predictor variable must significantly influence theomscvariable (health-
related quality of life); and third, the predictor variable’suefice on the outcome variable
must be greatly reduced or become non-significant when the mediatileas included in
the model. Mediation analyses were done separately for theuteome variables EQ VAS
and EQ-5D Index. To test significance of the indirect path via #diator variable, we used
Sobel’s test applying a utility provided by Preacher and Leorafd8]. To investigate
whether the mediation hypothesis holds true in different multimoybhtterns, we also
conducted the mediation analyses separately for all patietitssevely assigned to the CMD
pattern and for all patients exclusively assigned to the AD&Ifern. Based on the
assumption that differences would be more pronounced in patients tieadssggned to one
pattern alone, all patients assigned to multiple patterns ex@laded. The NPS pattern was
not accounted for, as only four patients were exclusively assigniedAll resulting values
were said to be significant at a level of p < 0.05. Analyse® wWene using SPSS version
19.0.

Results

Sample characteristics

The total sample at baseline consisted of 3,189 patients. The neavasag4.4 years and
59.3% of patients were female (see Table 1). 62.3% of patients load educational status.
The mean number of chronic conditions was 7.0. The three most common dsagmose
hypertension, disorders of lipid metabolism and chronic low back painorfe metailed
description of age, gender, and socio-economic characteristics stuthg cohort can be
found elsewhere [31].



Table 1 Characteristics of the study population and multimorbidity patterns

all (n = 3,189) CMD (n =937) ADS/P (n = 748)

Age: mean (SD) 74.4 (5.2) years 74.3 (5.2) years .8 ®2) years
Gender: N (%) female 1,891 (59.3) 362 (38.6) 6a71(B
Living situation: N (%)

With partner or family member 2,000 (62.7) €83.8) 424 (56.7)

Alone, assisted living or retirement home 1,13R3) 302 (32.2) 324 (43.3)
Education: N (%)

Low 1,986 (62.3) 591 (63.1) 439 (58.7)

Medium 856 (26.8) 227 (24.2) 244 (32.6)

High 347 (10.9) 119 (12.7) 65 (8.7)
Income: mean (SD) 1,412 (704) Euros 1,433 (838p&ur 1,404 (596) Euros
Number of chronic conditions (SD) 7.0 (2.5) 6.5]1. 6.2 (1.6)
Prevalence of most common conditions

hypertension 77% 90.0% 54.8%

disorders of lipid metabolism 586 68.3%6 36.8%

chronic low back pain 496 24.3% 62. 7%
Depression

prevalence 17.7% 6.1% 25%

mean GDS-15 (SD) 2.57 (2.60) 2.35 (2.36) 2246Q)
Perceived Social Support

F-SozU-K14: mean (SD) 4.1 (0.69) 4.11 (0.66) 1440.68)
Health-related quality of life

EQ VAS: mean (SD) 62.4 (18.2) 64 (18) 64 (18)

EQ-5D Index: mean (SD) 0.70 (0.23) 0.75 (0.22) 0.70 (0.22)

SD: Standard deviation.
CMD: cardiovascular/metabolic disorders pattern.
ADS/P: anxiety/depression/somatoform disorderspaid pattern.

In the analysis of multimorbidity patterns, 937 patients werdusxely assigned to the
CMD pattern and 748 patients to the ADS/P pattern. Further chiésticte on the
subsamples are displayed in Table 1.

Based on the GDS-15, 401 patients were likely to have depressiorogef 44 (36%) had
previously been diagnosed with depression, according to GP records.atentere likely
to have depression consistently reported more problems in albiimensions of health-
related quality of life than patients unlikely to have depression.

Correlations

We examined correlations among variables for magnitude and playsioth regard to our
hypothesis (Table 2). Social support correlated negatively with buideultimorbidity and

depressive mood, and positively with both measures of health-related qualiey(&QIfVAS

and EQ-5D Index). Health-related quality of life, as measuitbeéreby the EQ VAS or the
EQ-5D Index, correlated negatively with the weighted disease cawhtvigh depressive
mood.



Table 2 Correlations and descriptive statistics of study variables

EQ VAS EQ-5DIndex GDS-15 F-SozU-K14 weighted disease count Age Gender Educational level Household Income living with partner mean standard deviation

EQ VAS - 62.4 18.2
EQ-5D Index .530 - 0.703 0.23
GDS-15 -.406 -.446 - 2.57 2.60
F-SozU-K14 178 140 407 - 4.01 0.69
Weighted disease count  -.315 -.295 197 -.076" - 11.26 5.14
Age -117 -.108 125" -121 167" - 74.4 5.19
Gender (female = 1) -.060" -.164" .097" .005 -.042 054" - - -
Educational levél .108" 103" -.068" .016 -117 -054" -111" - - -
Household income 127 .086" -.139" 072" -.076" -007 -128 258 - 1,412 706
Living with partnef .062" .070 -117" 128" -.028 -191T -314°  .066 .046** - - -

** Correlation is significant at p < 0.01 (two-sidje
* Correlation is significant at p < 0.05 (two-sided

" Spearman'’s correlation coefficient. All others Rearson’s coefficients.



Mediator analyses

The predictor variable (social support) significantly influenced proposed mediator
(depressive mood) in a linear regression model; this first medleeisame for both outcome
variables. The unstandardized regression coefficient Ba was —1.435@0X standard error
SE = 0.061). The coefficients used for testing mediation are also shown in Eigure

Mediator analysis with EQ VAS

Our first analysis used EQ VAS as outcome variable. The poediariable social support
significantly influenced the outcome variable (step 1 in Table tlBe unstandardized
coefficient Bc was 3.858 (p < 0.001, SE = 0.446). When adding the proposed mediator
(depressive mood) to the linear regression model (step 2 in Bablkde social support
coefficient decreased to B¢’ = 0.438 (SE = 0.457) and lost stdtisiraficance (p = 0.338),
suggesting perfect mediation according to Baron and Kenny. Defaessod significantly
influenced the outcome variable with a coefficient Bb of —2.383@®81, SE = 0.123). The
indirect pathway was significant at p < 0.001, based on Sobel’s test.



Table 3Effects of social support and depression on health-related quality afé estimated using linear regression

EQ VAS (N = 3,189) EQ-5D Index (N = 3,181)
Step 1 Step 2 Step 1 Step 2
Predictors B [95%-CI] § B [95%-CI] § B [95%-CI] B B [95%-CI] B
Social support 3.858** [2.983;4.733] 0.146** 0.438®.458;1.334] 0.017 0.039** [0.028;0.050] 0.116** —0.013* [-0.024;-0.002] -0.038*
Depressive mood - - —-2.383* [-2.632;-2.143] -0.341 - - —0.036** [-0.039;-0.033] —-0.409**
Control variables
Multimorbidity -1.022** [-1.139;-0.904] -0.288 -0.830** [-0.942;-0.718] —0.234** -0.013** [-0.04;-0.011] —-0.281** -0.010** [-0.011;-0.008] -0.276
Age —0.149* [-0.267;-0.032] -0.043* -0.096 [207;0.015] -0.027 —0.002* [-0.003;0.000] —-0.042* 0.601 [-0.002;0.000] -0.024
Gender -1.797* [-3.078;-0.516] -0.049* —-0.848.061,0.369] -0.023 —-0.077** [-0.093;-0.061] —65k* —-0.063** [-0.078;-0.048] —0.134**
Educational level 1.218*[0.317;2.120] 0.046* 1.424**[0.572;2.277] 0.054** 0.013* [-0.002;0.025] 0.040* 0.016** [0.006;0.027] 0.049**
Income 0.002** [0.001;0.003] 0.077** 0.001*800;0.002] 0.044** 0.000 [0.000;0.000] 0.026 @(0.000;0.000] -0.013
Living with partner -0.170 [-1.491;1.151] -0 -0.520 [-1.769;0.729] -0.014 -0.014 [0.030;0]003 -0.028 —0.019* [-0.035;-0.004] —-0.040*
R? (adjusted) 0.137** 0.228** 0.132** 0.264**

** significant at p < 0.01.

* significant at p < 0.05.

" EQ-5D data was missing for eight participants trese data were not imputed.
B: unstandardized regression coefficient (95%-6%9confidence interval).

B: standardized regression coefficient.



Mediator analysis with EQ-5D Index

The same analysis was done using the EQ-5D Index as outcanable. Again, the
predictor variable significantly influenced health-related quadit life (step 1 in Table 3).
After adding depressive mood to the model, the unstandardized corffieiereased from

Bc = 0.039 (p < 0.001, SE = 0.006) to Bc’ = —0.013 (95%-CI: —0.024 to —0.002, SE = 0.006)
and remained significant at p = 0.023 (step 2 in Table 3). Depreswoed still exerted
significant influence on the EQ-5D Index variable with a coefficb = —0.036 (p < 0.001,

SE =0.002). The indirect path was significant at p < 0.001, according to Sobel’s test.

Assessment of overall strength of our regression model showedhthadtition of the
mediator variable depressive mood to the model greatly incréRfses both occasions:
when using EQ VAS as outcome variablé,ifcreased from 0.137 to 0.228 (Table 3) and
when using EQ-5D Index,’Rncreased from 0.132 to 0.264.

Further variables

The weighted disease count as a measure of multimorbidity aeldofeeducation were the
only other variables with a significant influence on health-rdlajeality of life in both
models after inclusion of depressive mood. Comparison of standardemgession
coefficients showed health-related quality of life to be minengly affected by depressive
mood than by the weighted disease count (Table 3). The influenceebbleeducation was
marginal.

Multimorbidity patterns

When conducting the mediation analysis in the multimorbidity patter@vidd and ADS/P,
results differed only marginally between the two groups and fhenoverall analysis. As no
meaningful difference between patients in the various patternsdesassfied, results are not
shown.

Discussion
Key findings

Our results show that depressive mood mediates the associati@ebetacial support and
health-related quality of life in multimorbid, elderly patients.sTfinding holds true in the
overall sample and in the two groups of distinct multimorbidity padté€CMD and ADSP).
The fact that multimorbidity patterns did not differ significgntl our analysis suggests that
no disease-specific mechanisms are at work, at least wiindréo social support and health-
related quality of life. In view of this, it may make more sets consider general disease
susceptibility, related to psychosocial factors such as copifey sty a possible explanation
of the results [49]. In our analyses, all main criteria for egah were fulfilled, including
significance of the indirect path. Interestingly, the sosigiport coefficient changed from
positive to negative in the EQ-5D Index analysis, which may beehdt of a suppressor
effect. As it decreased markedly after accounting for depeegsiood, and confidence
intervals were close to zero, we interpreted this result to lagreement with the mediation
hypothesis.



In both analyses, the large increase ifvBlues after accounting for depressive mood
suggests that although the total effect of social supporediated by depressive mood, the
total effect of depressive mood cannot be explained through social sappwe. Therefore
additional unaccounted variables are of importance when predictingssdiepranood in
multimorbid patients.

In addition, our data showed that depressive mood affects heattédrglaality of life more

than the overall disease burden of multimorbidity (as measuretthebyveighted disease
count), which agrees with previous research [25]. For comparison witlogseresearch it
should be borne in mind that we have considered depression in laie fiéea continuous
concept. We therefore used a continuous score and did not dichotomize the GDS-15.

For a theoretical explanation of our results, we draw on cograppeaisal theory, which is
commonly applied in research on adaptation to chronic diseases [13¢80)dig to this
theory, a person’s encounter with stress leads to a primargisglpof stressors, in this case
multiple illnesses, and to a secondary appraisal of coping resoukoeadverse primary
appraisal of threat and harm resulting from multiple chronic diseasmpounded by a
perceived lack of social support in the secondary appraisalgsraoeld result in depressive
mood. Conversely, the perception of good social support could balance a hatimay
appraisal. The level of depressive mood then influences health-rglaéty of life either
positively or negatively. Cognitive appraisal takes part in copirly ehronic diseases and
knowledge of the processes involved can aid GPs when supporting patients [50].

To our knowledge, depression as a mediator between social support and hdaelihgredbty
of life has previously only been studied in patients with HIV/AlIDSthe study by Jia et al.
[18] the effect of social support on physical and mental hedtlerk quality of life was
completely mediated by depression. In contrast, in the study byeBekal. [29] mediation
was not complete and a significant, yet small, direct effesboifal support on health-related
quality of life remained after accounting for depression. @&tmrnographic and medical
differences between the samples of HIV/AIDS patients and sample limit direct
comparison, but we believe that the similar findings in all samples support the lsygothe

Strengths and limitations

Major strengths of our study are its large sample sizeitancbverage of many different
diseases. We consider our sample of 3,189 patients with a multitwgdenaion diseases to
be highly representative of elderly, multimorbid patients in pyntare settings and would
contend that our results are more suited to be generalized thars diniied to a single
chronic disease. This is of great advantage especially for primary catiegorac

Our study is limited by its cross-sectional design (longitudnesults will, however, be
available from the MultiCare study in the future). Consequently,caterion for mediation

mentioned by Baron and Kenny [46] cannot be checked: namely that thatonas not

caused by the outcome variable. We cannot exclude this possibilihe@sis no way of
knowing the sequence of events in our sample. Here, experimesighsi¢o test mediation
could provide stronger evidence of causal relations among variables\d#@}sed a unique
multimorbidity score, as described in detail in the methods seetimoh we consider to be
superior to a simple disease count for this study. Howeveimits|comparison to other
studies on multimorbidity. Given the multitude of multimorbidity scof45], this is a

common limitation of multimorbidity research.



Implications for research

Future research needs to clarify and integrate further vagiabla model of social support
and health-related quality of life. Several other variables hame ffgown to act as mediators
between social support and health-related quality of life: sefinsgherence [51], self-esteem
and control beliefs [52]. As shown by Schwarzer et al. [53], sktfaefy can act as an
intermediate variable between social support and depression. Rwthepersonality traits
such as neuroticism may affect all relevant variables: Issa@port, depressive mood and
self-ratings of quality of life [54,55]. Altogether this poirits the complexity of what are
often reciprocal relations. Ideally this should lead to integratedels that include all
relevant variables and are tested in longitudinal rather tfems-sectional studies. The next
step would be the design of clinical studies modifying one or more of the ineplicatiables
in the attempt to improve quality of life of multimorbid patients in primary.care

Implications for family practice

Our data add to existing evidence showing the importance of depressicomorbidity in
patients with physical iliness [23]. The relative importanceegressive mood compared to
social support in our study’s results suggests that, regardinth-nelated quality of life,
interventions directed at depressive mood are probably more efféwtinegnterventions to
improve social support. As Loffler et al. showed, coping with multintlaipiis an active
process by patients, often requiring the utilisation of all thesources including social
support [14]. Reduced energy and decreased activity as hallmarkosympft depression
potentially limit the coping process with multimorbidity and therefore need &olthessed in
primary care practice. Effective treatment can be limibgd the failure to recognize
depressive mood and clinical depression in practice. This can bepvajematic in
multimorbid patients, because symptoms of depression are eas#ytributed to somatic
illness. Even if diagnosed correctly, overall evidence on optimal reamay of depression
in multimorbid patients is scarce [56] and multimorbidity is only poceflected in clinical
guidelines [57]. Notable exceptions exist: randomised-controlleds thave shown that
improvements in depressive symptoms [58-60] and in social activityaf@lhchievable in
primary practice settings. A stepped care approach in primaeyveas also shown to be
effective to prevent late life depression [62]. Bogner et al. [58]Kkatdn et al. [59] showed
that in patients with depression and a chronic physical condition, outcaniegh can be
improved by integrated and collaborative care, where physiciar@sveeguideline-based
recommendations for treatment. Katon et al. also showed improvemequiality of life. In
the study by Gensichen et al. [60] outcomes of depression wgn@ved by structured
telephone interviews to monitor depression symptoms and support for adhecenc
medication; quality of life, however, did not significantly improve.haligh none of these
studies addressed social support, Sommers et al. [61] showed idcseass activity when
involving social workers in collaborative care. These trials sugbasta promising way to
improve outcomes in multimorbid patients with depression are intelgeatee strategies
specifically addressing physical and mental conditions as well ad soaocerns.

Conclusion

Social support influences health-related quality of life, but #ssociation is strongly
mediated by depressive mood. This finding can be explained by ivegmipraisal theory in
the sense that social support either protects against or predispgeason to depressive



mood when faced with the threat of multiple illnesses, and thtarmy affects health-related
quality of life. Further research needs to integrate multiplehmsocial factors in order to
explain health-related quality of life in multimorbid patientstegrated care models that
specifically address somatic, mental and social dimensions areigong in improving
outcomes in multimorbid patients and interventional studies assedkitigee dimensions
are needed. In family practice, GPs should take into accourat sogport (e.g. by family,
friends and support groups) as a potential resource and depressive nmopddisient when
caring for multimorbid patients.
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