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Abstract            

Background Functioning and quality of life are impaired in bipolar patients. 

  

Methods  Collaborative Care (CC) is a multi-component intervention, provided by a multidisciplinary 

team, in which a nurse-care manager plays a central role. Effects on functioning and quality of life 

were tested in a clinical trial. We also investigated the mediating role of depression severity on these 

outcome variables. 

 

Results Patients randomized to CC showed more improvement in overall functioning compared to 

patients in the control group who obtained care as usual (CAU), with a small effect size (ES=0.3, z=-

2.5, p=0.01). In the domains of autonomy and leisure time, a medium effect was found in favor of CC 

(autonomy: ES=0.5, z=-2.9, p=0.004; leisure-time: ES=0.4, z=-2.4, p=0.02). No differences between 

conditions were found in the other domains of functioning. Concerning quality of life, patients in CC 

improved more in the domain physical health (ES=0.4, z=2.5, p=0.01), if compared to CAU. No 

differences were found in overall quality of life. Half of the effects on functioning are mediated 

through the effects of CC on depression severity. 

 

Limitations At baseline, differences on the main outcomes existed between conditions. Two teams 

stopped participation in the experimental condition after randomization.  Sample size was limited. 

 

Conclusion  Besides effects on depressive symptoms, CC seems to have direct beneficial effects on 

both level of functioning and aspects of quality of life.  

 

 

  



Background      

Bipolar Disorder (BD) is a serious mental illness associated with functional impairment and decreased 

quality of life. On average, patients suffer from manic or depressive symptoms for 50% of the time 

despite treatment (1;2). In particular sub threshold depressive symptoms, which are present in many 

patients even during euthymic periods, have been associated with impaired functioning and quality 

of life (3-8).  

Recently, models of staging have been proposed to classify patients with BD and to adapt 

treatment to their stage of illness progression (9). Course of the illness, age of onset, and number of 

episodes play an important role in distinguishing stages, as do functioning and (sub-) threshold 

symptoms. Several studies suggest that both sub threshold depressive symptoms and impaired 

functioning add to a progressive illness course, implicating worse illness outcomes. However, the 

underlying mechanisms are still unknown. In clinical practice, treatment of patients with bipolar 

disorder aims at three dimensions of the disorder: mood and related symptoms, psychosocial and 

cognitive functioning, and overall quality of life. Functioning has been defined as an ‘umbrella term’, 

encompassing all bodily functions, activities, and participation, described in ‘domains for a person in 

a given health condition’ (10). Quality of life has been defined as ‘the individuals' perceptions of their 

position in life in the context of the culture and value systems in which they live and in relation to 

their goals, expectations, standards, and concerns (11)’. The concepts of functioning and quality of 

life are complex and subject to discussion, being interrelated and overlapping in questionnaires used 

in studies (12). In the current study we follow the definitions as described above, broadly defining 

functioning as ‘what a person does or can do’, and quality of life as ‘satisfaction with several life 

domains’. Quality of life may therefore be viewed as the overall concept, encompassing both 

symptoms and functioning, as well as the patients’ perception of this.  

The question if treatment succeeds in improving these three dimensions, and if so, along 

which pathways, has not been answered so far. Expectedly, as symptoms remit, functioning improves 

as a consequence. However, an intervention may have a direct effect on functioning as well. We 

hypothesize several possible relationships between treatment and these three dimensions of bipolar 

disorder (figure 1). 

 

Patients with mental illnesses  and their relatives increasingly ask for treatment and care to improve 

not only symptoms but also improve their functioning and quality of life (12). However, international 

guidelines still have a considerable focus on pharmacotherapy for symptomatic recovery (13;14). To 

address a broader range of outcomes, several Collaborative Care (CC) programs with integrated 

multi-disciplinary health care have been developed (15). Generally, nurses have a central role in 

coordinating care in these programs, and are also involved in psycho-social interventions aimed at 



improvement of the patients’ self-management skills. Several of these CC-programs were found to be 

effective in a recent review (16). To date, three research projects have tested the effectiveness of CC 

in patients with BD with promising results on manic but not depressive symptoms (17-19). More 

recently, CC-programs were extended to also address medical problems (20) with positive effects on 

functioning and quality of life (20).  

We performed a cluster-randomized clinical trial investigating the effectiveness of a CC 

program for patients with BD (21). In a previous study (20), we found that patients who received CC 

experienced less time with depressive symptoms, and less severity of depression, when compared to 

Care as Usual (CAU).  

Aims of the study:   

1. to study the effects of CC on functional impairment and quality of life 

2. to examine to which degree the severity of depressive symptoms mediates functional  

recovery and quality of life.  

 

 

Figure 1. Possible pathways of treatment effects   
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Design        

We carried out a controlled cluster-randomized trial with a follow-up period of one year in which 

Collaborative Care (CC) was compared with Care as Usual (CAU). We included sixteen mental health 

outpatient clinics in the Netherlands. Measurements were obtained at baseline, six and twelve 

months. The primary outcome measures were time spent with depressive or manic symptoms, and 

severity of symptoms, and these results are reported elsewhere (22). In the current report, effects on 

functioning and quality of life will be reported.  

 

Randomization and inclusion 

Clustered randomization was performed on the level of outpatient teams that treated at least 20 

patients with bipolar disorder and were willing to participate. To reach comparable numbers of 

respondents in both conditions, teams were matched pairwise on the number of participating 

nurses. We used an Internet Random Generator, to assign the two teams within every pair randomly 

to either the experimental or the control condition. The random assignment was performed blindly 

by the second author (BM). Next, a nurse or a psychiatrist in each team made a list of patients who 

fulfilled the inclusion criteria and therefore could be invited to participate in our study (see below). If 

the patient agreed, the researcher contacted the patient to provide detailed oral information about 

the study. If patients were willing to participate, they received additional written information, and 

were asked to sign an informed consent form. The study protocol was approved by the Medical 

Ethical Committee of the VU University Medical Center. 

 

Patients 

Patients aged 18 - 65 years with a diagnosis of bipolar disorder (BD-I; BD-II, BD-NOS) according to 

DSM- IV-TR (23) were included. Diagnoses were derived from the medical records, and confirmed by 

the treating psychiatrist, via the Questionnaire of Bipolar Illness (24). Patients in a severe manic or 

depressive episode at time of inclusion were excluded. We also excluded patients who were 

sufficiently stable to function well with only low-intensity treatment, given the fact that the program 

would be too intensive for them. Based on these considerations we applied the following exclusion 

criteria: (i) Severe or very severe depression or mania, with a score of six or seven on the Clinical 

Global Impression-Bipolar Disorder (CGI-BP (25)
 
; (ii) a stable course of illness over the past year, 

allowing low intensity of treatment with a maximum of four consultations with the psychiatrist or 

nurse per year; (iii) insufficient command of the Dutch language; (iv) not able or willing to give 

informed consent.  

 

  



Blinding 

At the time their informed consent was asked, patients were aware of the condition which their 

treatment team was assigned to. Given the nature of the intervention, nurses and psychiatrist could 

not be blinded for the condition.  

 

Collaborative Care 

Our CC-program (21) consisted of the following elements. All decisions concerning treatment were 

made in a Collaborative Care team, including the patient, a relative of the patient, the nurse and the 

psychiatrist. The CC-team would be extended with other professionals if required for optimum 

treatment. The team met at least three times a year. Coordination of care was provided by the nurse 

in his/her role as care manager. Care needs were systematically assessed, using the Camberwell 

Assessment of Needs (26), that formed the basis for an individualized treatment plan. This plan was 

formulated as a contract, in which goals and treatment activities were recorded, and signed by all 

team members. All activities and results of treatment were monitored and evaluated in the CC-team. 

Patients were encouraged to chart their mood by means of the Life Chart Method (27). A relapse 

prevention plan was constructed, containing a description of early warning signs of relapse, and early 

interventions (28). Psycho education was provided in groups to patients and their relatives (29). 

Nurses performed Problem Solving Treatment (PST). PST is a comprehensive therapy, in which 

patients learn that effectively solving problems in daily life may result in enhanced mood (30). 

Pharmacotherapy and somatic care were provided as usual.  

 

Care as Usual 

In the Netherlands, quality of CAU in mental health care is relatively high. However, the extent to 

which available interventions are being delivered differs among teams is unknown, and no reliable 

data are available about content and quality of usual care. We assumed that CAU shows considerable 

variation between treatment teams. Therefore, it was decided to invite all teams willing to 

participate in the trial.  

 

Procedures  

The investigators developed a manual-based CC-training program in collaboration with an expert 

panel consisting of expert nurses, psychiatrists, a patient and a family member. Fifteen nurses in the 

experimental condition were trained during three days. The training was aimed at enhancing 

knowledge about the interventions to be delivered, as well as at offering skills training to perform 

the interventions adequately. Psychiatrists received a short overview of the intervention program, 

both in writing and orally. CC was active during one year. During the execution of the intervention 



program, the nurses were coached by the primary investigator (TV), and the PST-trainer provided 

supervision on PST to all participating nurses. Nurses in the CAU condition received no form of 

training, coaching, or supervision. 

 

Measures   

Outcomes were measured at baseline (T0) and after six (T6) and twelve months (T12). At baseline, 

demographics, illness history, diagnosis, illness characteristics, and current treatment were recorded 

by both the patient and the treating psychiatrist or nurse, with the Questionnaire for Bipolar Illness 

(QBP-NL, patient-version and clinician version) (22). Functioning was measured with the Functioning 

Assessment Short Test (FAST-NL-P), which has shown to have good psychometric properties (31). The 

FAST was designed to assess impairments in functioning as experienced by patients with mental 

health problems, in particular patients with BD. It is a short instrument, patient-rated, and scores are 

rated on a four points Likert scale. Higher scores indicate more functional impairments. It comprises 

24 items, and covers 6 areas of functioning: autonomy, occupational functioning, cognitive 

functioning, financial issues, interpersonal relationships and leisure time. Autonomy refers to the 

patient's capacity to do things alone and make his/her own decisions. Occupational functioning 

involves the capacity to keep a job, efficiency of executing tasks required, working in the field in 

which the patient was educated and earning a salary conform this job. Cognitive functioning is 

related to the ability to concentrate, to perform simple calculations, to solve problems, to learn and 

to remember new information. Financial issues refers to the capacity to manage finances in a 

balanced way. Interpersonal relationships involves relations with friends and family, involvement in 

social activities, sexual relationships, and the ability to defend one's own interests. Leisure time 

refers to the capability of performing physical activities (sport, exercise) and maintaining hobbies 

(31).  

Quality of life was assessed with the World Health Organization Quality of Life Questionnaire, 

abbreviated version (WHO-QoL-bref), of which psychometric properties have been thoroughly 

established (32;33). The WHO-QoL-bref is self rated and is scored on a five point scale, higher scores 

indicating higher quality of life. The questionnaire consists of two overall scores (general quality of 

life and health related quality of life) and scores on four domains: physical, psychological, social 

relationships, and environment. Physical health refers to: activities of daily living; dependence on 

medicinal substances and medical aids; energy and fatigue; mobility; pain and discomfort; sleep and 

rest; and work capacity. Psychological health involves: bodily image and appearance; negative 

feelings; positive feelings; self-esteem; spirituality, religion, personal beliefs; thinking, learning, 

memory and concentration. Social relationship refers to personal relationships; social support; and 

sexual activity. Environment addresses: financial resources; freedom, physical safety and security; 



health and social care (accessibility and quality); home environment; opportunities for acquiring new 

information and skills; participation in and opportunities for recreation or leisure activities; physical 

environment (pollution, noise, traffic, climate); and transport. 

 

Statistical analysis 

Baseline characteristics of the experimental and control groups concerning demographic and clinical 

variables were described. T-tests for independent groups were used  for continuous variables, and χ
2 

statistics for categorical variables to compare conditions at baseline. These analyses were also 

performed to compare dropouts and completers on baseline characteristics. Firstly, observed means 

and standard deviations were calculated for functioning and quality of life, in respondents in both 

conditions at the three measurements. Data were analyzed according to the intention to treat-

principle. Differences in outcome between CC and CAU were evaluated by means of linear mixed 

models, as this method is appropriate to test differences in time between groups, for modelling 

nesting of patients within teams and for dealing with missing observations due to drop out. To test 

for a difference in treatment effect over time, a group*time-interaction term was entered into the 

model. Next, effect sizes (ESs) between groups were calculated, based on the standardized estimated 

differences between T6 and T0, and between T12 and T0, between groups, using pooled pretest SDs 

(34). To test for mediation by depression severity scores, we carried out mediation analyses
 
(35).   

The analyses were extended using multilevel analyses that take the nesting of measurements 

(of patients within teams) into account. We tested if the nesting of measurements in our study 

yielded different results, by testing a model with against a model without taking nesting into account 

using a likelihood ratio test. Furthermore, we analyzed completers only and compared the results 

with intention-to-treat analyses. All statistical tests were two-tailed, and alpha was set at 0.05. 

 

Sample size calculation 

The sample size calculation concerned the comparison of the outcomes between the two research 

conditions at T12 with those at T0. At the time we planned our study, there were no studies 

sufficiently comparable to ours to estimate an effect size. We assumed the effect size Cohen’s d=0.5, 

because we consider this a clinically relevant effect. With an α of 0.05 (two-tailed), and a power (1-β) 

of 0.80, the required sample size was 2x63 patients. In cases of cluster randomization the rule of 

thumb is to add 25% to this amount, bringing the total to 2x79. Taking into account an expected drop 

out of 30%, a sample of 103 patients in each group was deemed necessary.  

  



Results  

Flow of participants and sample characteristics 

One hundred and thirty-eight patients were included in the analysis. Figure 2 depicts the flow of 

participants during the process. Informed consent was obtained from 71 participants in the 

intervention group, and from 82 participants in the control group. However, 2 teams withdrew from 

the experimental arm of the study, due to organizational complications, which resulted in 15 patients 

leaving the experimental group. Finally, 56 patients started the intervention in the CC arm and 82 in 

the control arm. In total 21 participants were lost to follow-up (CC: n=11; controls: n=10). Baseline 

characteristics of patients who dropped out of the study were compared with those who continued 

participation. Patients who dropped out had significantly more often a family history of bipolar 

disorder. To determine whether drop-out of the CC-program was predicted by illness characteristics 

at baseline we conducted a logistic regression. Stopping with CC was predicted only by having 

suffered from more manic symptoms in the six months preceding baseline. The clustering, i.e., the 

nesting of patients within teams, could be ignored, since the χ
2 

statistic of the likelihood ratio testing 

the model with against the model without the nesting of patients within teams was non-significant, 

neither on functioning nor on quality of life. Therefore we will only report results without taking this 

type of nesting into account. Results from per protocol analyses did not differ from Intention-to-

Treat (ITT) analyses, for both functioning and quality of life. Thus, we will report ITT analyses only. 

Not all assessments were fully completed by all respondents, therefore in the final analyses sample 

sizes may differ per questionnaire. At T12, data of 117 patients (84.8%) were included in the analyses 

(CC: 80.4%; controls: 87.8%). 

 

Sample characteristics are depicted in table 1. At baseline, for some variables significant differences 

appeared to exist between conditions. Concerning illness characteristics, patients randomized to CC 

reported a higher number of months with depressive symptoms during the six months prior to 

baseline than patients in the control group (means (SD): CC 3.2 (2.1); controls 2.3 (2.2), p=0.02). 

Patients in the experimental condition had a higher severity of depressive symptoms, in the week 

preceding baseline (mean (SD): CC 10.5 (5.5); controls 8.1 (5.1), p=0.01). Furthermore, patients 

randomized to CC on average had a lower educational level compared to patients in the control 

condition (mean (SD): CC 14.2 (3.5) controls 16.9 (3.3), p<0.01). Patients in the CC condition 

experienced more functional impairments at baseline than patients in the control condition (mean 

FAST-score (SD) controls 23.0 (13.5); CC 31.0 (15.6), p=0.002). Patients in the control condition 

reported at baseline a better quality of life concerning health related quality of life (mean health 

related QOL (SD): controls 3.1 (1.0); CC 2.6 (1.0), p=0.02). 

  



 

Fig. 2 Flow of participants through the trial 

  



 
Table 1. Sample characteristics Control condition 

 
Collaborative care 

 
p 

 N=82
*
 N=56

*
  

Socio demographic characteristics    

Age, mean (sd) 44.7 (11.3) 46.8 ( 9.8) 0.3 

Gender female, n (%) 49 (59.8) 39 (72.2) 0.1 

Partner, yes, n (%) 45 (54.9) 36 (66.7) 0.2 

Total years of education, mean (sd) 16.9 (3.3) 14.2 (3.5) <.001 

Clinical characteristics    

Diagnosis, n (%)   0.1 

Bipolar disorder I 49(60.5) 39 (72.2)  

Bipolar disorder II 28 (34.6) 11 (20.4)  

Bipolar disorder NOS 4 (4.9) 2 (3.7)  

Nr of (hypo-) manic episodes in lifetime, n(%)   0.7 

0  2 (2.6) 3 (6.0)  

2-4  26 (34.2) 20 (40.0)  

5-10 21 (27.6) 11 (22.0)  

10-20 12 (15.8) 5 (10.0)  

More than 20 15 (19.7) 11 (22.0)  

Nr of depressive episodes in lifetime, n (%)   0.4 

0  2 (2.8) 3 (6.8)  

2-4  19 (26.4) 13 (29.5)  

5-10 17 (23.6) 10 (22.7)  

10-20 15 (20.8) 4 (9.1)  

More than 20 19 (26.4) 14 (31.8)  

Age of onset, mean (sd) 23.9 (10.0) 23.5 (11.6) 0.8 

Duration of illness, mean (sd) 20.5 (11.0) 23.0 (12.8) 0.2 

Family history, n (%)    

Depression  48 (58.5) 31 (55.4) 0.7 

Bipolar disorder 21 (25.6) 21 (37.5) 0.2 

Suicide or suicide attempts 12 (14.6) 10 (17.9) 0.6 

Alcohol use disorder 26 (31.7) 17 (30.4) 1.0 

Recent course of illness, at baseline    

Most recent  episode in last year, n(%)   0.8 

(hypo-) manic 21 (26.9) 11 (22.0)  

Depressive 42 (53.8) 29 (58.0)  

No episode 15 (19.2) 10 (20.0)  

Nr of months with depressive symptoms in 

past 6 months, LCM, mean (sd) 

2.3 (2.2) 3.2 (2.1) 0.02 

Nr of months with manic symptoms in past six 

months, LCM, mean(sd) 

1.0 (1.5) 1.0 (1.5) 1.0 

Current severity of depression in past week, 

QIDS, mean(sd) 

8.1 (5.1) 10.5 (5.5) 0.01 

Current severity of mania in past week, ASRM, 

mean (sd) 

1.8 (2.4) 2.3 (3.8) 0.4 

Functioning, total scale, mean (sd) 23 (13.5) 31.0 (15.6) 0.002 

Health related quality of life, mean (sd) 3.1 (1.0) 2.6 (1.0) 0.02 

LCM: Life Chart Method. QIDS: Quick Inventory of Depressive Symptoms. ASRM: Altman Selfrating Mania 

Scale. * number of respondents differs slightly among measurements. 



 Functioning 

After twelve months, overall functioning improved more in patients in the CC group than in 

participants who received CAU (table 2), with a small effect size (T0-T12: ES=0.3, z=-2.5, p=0.001). 

After six months, patients in the CC condition improved significantly more concerning autonomy than 

patients in the control condition, and this effect was even stronger after twelve months, with a 

medium effect size (T0-T12: ES=0.5, z=-2.9, p=0.004). Patients in the CC group improved more in the 

domain of leisure time after six and twelve months (T0-T12: ES=0.4, z=-2.4, p=0.002), compared to 

patients who received CAU. Furthermore, after a year, participants in the CC group showed a 

decrease of impairments of cognitive functioning, compared to participants in the control group (T0-

T12: ES=0.4, z=-2.8, p=0.005). In the domains work functioning, financial issues and social life, no 

differences were found between conditions.  

  



 

 

  

Table 2. Mean scores and standard deviations of domains and total scale of functioning at baseline and 

two follow-up measurements, with parameter estimates b, test statistics, p-values and derived effect sizes 

for between condition and time interaction terms of the Linear Mixed Models.  

FAST Controls CC        

 n=77* n=54*       

 mean (SD) mean (SD)  Interaction term b z-statistic p-value ES 

Autonomy          

T0 1.7 (2.1) 3.2 (2.9)       

T6 2.0 (2.3) 2.4 (2.7)  Condition*T6 -1.0 -2.7 0.008 0.4 

T12  2.1 (2.4) 2.4 (2.4)  Condition*T12 -1.1 -2.9 0.004 0.5 

Work functioning         

T0  7.9 (5.0)  9.2 (5.7)       

T6 7.3 (5.0) 8.5 (5.6)  Condition*T6 0.0 0.07 0.90 0.1 

T12  8.6 (5.7) 9.0 (5.3)  Condition*T12 -0.7 -0.9 0.40 0.2 

Cognitive functioning          

T0  5.6 (3.9) 8.1 (4.0)       

T6  5.5 (3.6) 7.0 (4.3)  Condition*T6 -0.9 -1.6 0.10 0.2 

T12  6.0(3.7) 7.0 (4.5)  Condition*T12 -1.5 -2.8 0.05 0.4 

Financial issues         

T0  1.0 (1.4) 1.8 (1.9)       

T6  1.1 (1.6) 1.7 (1.8)  Condition*T6 -0.4 -1.8 0.08 0.2 

T12  1.2 (1.7) 2.0 (2.1)  Condition*T12 -0.1 -0.5 0.60 0.1 

Leisure time         

T0  1.6 (1.6) 2.6 (2.0)       

T6 1.7 (1.6) 2.0 (2.0)  Condition*T6 -0.7 -2.4 0.02 0.4 

T12  2.0 (1.8) 2.3 (1.9)  Condition*T12 -0.7 -2.4 0.02 0.4 

Social relationships         

T0  5.3 (4.2) 6.7 (4.5)       

T6  5.0 (3.8) 5.7 (4.2)  Condition*T6 -0.6 -1.0 0.30 0.1 

T12  5.1 (4.0) 6.0 (3.9)  Condition*T12 -0.7 -1.1 0.30 0.2 

Total scale          

T0  23.0 (13.5) 31.0 (15.6)       

T6  22.6 (13.4) 27.0 (16.6)  Condition*T6 -3.6 -1.9 0.06 0.2 

T12  24.8 (15.5) 28.4 (15.3)  Condition*T12 -4.8 -2.5 0.01 0.3 

 

FAST: Functioning Assessment Short Test.  

CC: Collaborative Care.  

SD: Standard deviation.  

ES: (between condition) effect size derived from estimated means.  

T0=baseline assessment, T6=six months assessment, T12=twelve months assessment.  

*sample sizes might differ slightly between assessments.  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Quality of life 

No differences were found between conditions for overall quality of life (T0-T12: ES=0.2, z=0.9, 

p=0.4) or for health related quality of life, (T0-T12: ES=0.2, z=1.2, p=0.4), as depicted in table 3. 

Concerning the domain of physical health, quality of life improved significantly more between 

baseline and twelve months in patients in the CC group, compared to patients in the control 

condition (T0-T12: ES=0.4, z=2.5, p=0.01). No effects were found in the domains of psychological 

health, social life, and environment. 

Table 3. Mean scores and standard deviations of domains and total scale of quality of life at baseline and 

two follow-up measurements with parameter estimates b, test statistics, p-values and derived effect sizes 

for between condition and time interaction terms of the Linear Mixed Models.   

Quality of life Controls  CC      

 n=77* n=54*     

 mean (SD) mean (SD) Interaction term b z-statistic p-value ES 

Physical Health         

T0 60.9 (15.1) 54.4 (16.2)      

T6 58.6 (17.1) 53.7 (17.8) Condition*T6 2.3 1.0 0.3 0.2 

T12  57.7 (17.6) 56.5 (18.0) Condition*T12 5.8 2.5 0.01 0.4 

Psychological Health        

T0  52.8 (17.0)  47.0 (17.0)      

T6 53.6 (17.9) 48.2 (17.3) Condition*T6 1.5 0.6 0.5 0.1 

T12  52.2 (18.4) 50.1 (17.5) Condition*T12 4.6 1.8 0.07 0.3 

Social life        

T0  56.1 (21.3) 52.9 (19.5)      

T6  56.7 (20.6) 55.6 (20.4) Condition*T6 3.3 1.0 0.3 0.2 

T12  57.8 (19.6) 54.7 (16.8) Condition*T12 3.3 0.6 0.6 0.1 

Environment         

T0  69.8 (16.9) 67.1 (15.1)      

T6  72.5 (16.4) 67.0 (14.0) Condition*T6 -1.8 -0.8 0.4 0.1 

T12  71.6 (15.8) 68.9 (14.5) Condition*T12 1.3 0.5 0.6 0.1 

Overall QoL        

T0  3.4 (0.9) 3.3 (1.0)      

T6 3.5 (1.0) 3.3 (1.0) Condition*T6 0.0 0.2 0.9 0.1 

T12  3.3 (0.9) 3.4 (0.8) Condition*T12 0.2 0.9 0.4 0.2 

Health related QoL        

T0  3.1 (1.0) 2.6 (1.0)      

T6 3.0 (1.0) 2.9 (1.0) Condition*T6 0.3 1.4 0.2 0.3 

T12  3.0 (0.9) 2.8 (1.1) Condition*T12 0.2 1.2 0.2 0.2 

 

CC: Collaborative Care.  

SD: Standard deviation.  

ES: (between condition) effect size derived from estimated means.  

QoL: Quality of life.  

T0=baseline assessment, T6=six months assessment, T12=twelve months assessment.  

*sample sizes might differ slightly between assessments.  



Mediation through effects on depressive symptoms  

 Prior to any test of mediation, two conditions need to have been met (33): (i) the treatment has an 

effect on the outcome under study, and (ii) the presumed mediating variable predicts the outcome 

measure. In our case, both conditions were met. The next step in the mediation analyses showed 

that  the effect  of CC on functioning at T12 was reduced when depression severity was added to the 

analysis (b=-2.8, SE=1.9, t=-1.4, p=0.15), and that depression severity retained a  significant effect on 

functioning at T12 (b=1.1, SE=0.2, t=5.6, p<0.001). Since the uncorrected effect of the CC condition 

was -5.5 points on the overall function scale, and the corrected effect (for depression severity) was -

2.8 points, we conclude that depression severity accounts for 50% of the effect of CC on overall 

functioning. Concerning overall quality of life, analyses showed no mediation through depressive 

symptoms.  

 

Discussion           

We investigated the effect of CC on functioning and quality of life in patients with bipolar disorder, in 

a cluster-randomized controlled trial. We found that patients who received CC during a year 

improved significantly more with regard to overall functioning, as well as in the domains autonomy, 

cognition, and leisure time, when compared to patients treated in Care as Usual, with small to 

medium effect sizes. No differences were found in the domains work functioning, financial issues, 

and social life. No differences were found on overall quality of life and health related quality of life, 

nor in psychological health, social life, and environment. However, patients randomized to CC 

showed more improvement in the domain physical health, with a medium effect size. Improvement 

of depression severity accounted for 50% of the effect on overall functioning, suggesting that CC has 

a direct effect on functioning next to its indirect effect on functioning via improvement of depressive 

symptoms (figure 1). Our findings confirm findings of other studies, in that depressive symptoms are 

strongly associated with impaired functioning and quality of life (3;4;36-39). In our study 50% of the 

effect of CC on overall functioning is explained by reducing depressive symptoms.  

Studies reporting effects of CC on functioning and quality of life in patients with bipolar 

disorder are still scarce. In the study of Bauer and colleagues (17), improvements were found on 

functioning as well as quality of life. Since no improvements were found on depressive symptoms, 

this suggests that in this study the improvement of functioning and quality of life was not mediated 

by improvement of depression. In a pilot study of a CC program in patients with cardiovascular risks 

and BD (40), a very small but significant effect was found on functioning (ES=0.2). Another CC 

program, extended to improve medical problems in patients with BD, showed an effect on quality of 

life, with a small effect size (18). 



We included Problem Solving Treatment in our CC program, specifically aimed at improving 

depressive symptoms. PST may at least in part account for the effect we found on depressive 

symptoms, and via this effect, also on functioning. The rationale of PST is that by increasing problem-

solving skills, the patients’ understanding of the relationship between everyday problems and mood 

increases, resulting in regaining control over his/her own life, by setting goals and actively working 

on achieving these goals. It is possible that PST did affect functional impairments not only via 

depression, but in a direct way as well. PST may have resulted in improving the ability to take 

decisions (autonomy), improving the ability of solving problems (cognitive functioning), and 

improving the capacity of performing activities in sport or hobbies, stimulated by the plans that 

resulted from PST-sessions (leisure time). Moreover, the fact that CC was organized as a protocolized 

and systematic treatment method, may have contributed to these domains of functioning as well, 

encouraging patients to become actively involved in treatment, and thereby improving their self-

management skills.  

In quality of life an improvement was found only on the domain of physical health. This 

domain includes, among others, activities of daily living, energy, and work capacity. The way CC was 

organized, and PST in particular, may have contributed to this effect, encouraging patients to take 

more initiative in their lives. Surprisingly, overall quality of life did not improve. Since the WHO-Qol-

bref has proven to be sensitive for change (41), one would expect it to change along with symptoms 

and functioning. Quality of life is a complex concept, and its association with remission of symptoms 

and functioning remains to be unraveled (42). 

Our study has several strong features. First, since only few studies reported on the effect of 

CC for patients with BD on functioning and quality of life, our study adds in an important way to the 

limited knowledge. This is also true for insights about the underlying mechanisms of CC. We showed 

a mediating effect of fifty percent of depressive symptoms on improvement in functioning, and in 

addition explained possible mechanisms of a direct influence of the program on functioning via 

activating patients to self manage their problems. Second, our study was a pragmatic trial carried out 

within everyday treatment conditions which contributes to the generalizability of the results. Third, 

so far, no other CC program for bipolar disorder included PST, which in our study may have added to 

the improvement of depressive symptoms (22).  

Our study has some limitations. First, at baseline, significant differences were found between 

treatment conditions. This may be explained by the way patients were invited for the study. Patients 

randomized to the CC condition received detailed information about the intervention. Patients who 

considered themselves as rather stable may have declined to participate, expecting the intervention 

to be too intensive for them, given the limited severity of symptoms and problems. Patients in the 

control condition did not receive this kind of detailed information, since treatment they would 



receive was not about to change. If less instable patients did not participate in the experimental 

condition, this may have led to the differences between groups. If and how these baseline 

differences influenced the results of our study is not straightforward. One possible hypothesis is that 

patients who are more severely ill at baseline are expected to improve more. Another possible 

hypothesis however, is that patients who are more severely ill at baseline are expected to remain 

more severely ill. These are contradicting views, however, both could be true. Moreover, one should 

not only take the p-value in consideration, in deciding if an intervention is clinically effective or not. 

Effect sizes are more meaningful outcomes for clinicians. Therefore, we decided to report the 

uncorrected results in the main article. However, in post hoc analysis we adjusted for the differences 

at baseline (43). The adjusted effects on overall functioning and on the domain leisure time were no 

longer significant. For the domain of functioning autonomy, a trend for significance remained after 

adjustment, with a medium effect size (ES=0.5, z=-1.8, p=0.08). Concerning quality of life, on physical 

health after adjustment a trend for significance was found, with a small effect size (ES=0.3, z=-1.8, 

p=0.07). A second limitation is the limited sample size, which may have reduced statistical power. 

The statistical power of the study was further reduced by the fact that two teams withdraw of the 

experimental arm of the study after randomization, caused by organizational problems unrelated to 

the study.   A third limitation is the fact that blinding was not performed in the analyses, due to 

pragmatic reasons.  

In conclusion, CC is a promising intervention, which may help patients to improve functioning 

and physical health (e.g. activities of daily living, energy, and work capacity), which is an important 

aspect of quality of life, in patients with bipolar disorder. Reducing depression severity accounts for 

half of the improvement in functioning. Moreover, collaboration being systematically performed, as 

well as PST, may have a direct effect on functioning. 
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