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Abstract

Background

Mental health problems are common in primary care and are associated with 

increased disability and health care costs. Problem Solving Treatment (PST) 

might be effectively delivered to these patients by nurses in primary care.

Aim

To evaluate the cost-effectiveness of PST by mental health nurses compared 

with usual care (UC) by the general practitioner for patients with mental 

health problems.

Design of study

Economic evaluation alongside a randomised clinical trial.

Setting

Primary care.

Methods

Patients with a positive General Health Questionnaire score (score ≥ 4) and 

who visited their general practitioner at least three times during the past 6 

months were eligible. Resource use was measured from a societal perspective 

using a validated questionnaire. Bootstrapping was used to analyse costs and 

cost-effectiveness of PST compared with UC.

Results

There were no statistically significant differences in clinical outcomes 

at 9 months. Mean total costs were €4200 in the PST group and €7105 

in the UC group. Despite this large difference (€2906), costs were not 

statistically significantly different between the two groups (95% CI  

-5652;35). The cost-effectiveness analyses confirmed the findings of no 

difference in clinical effects and a tendency towards lower costs in the PST 

group. After multiple imputation this difference disappeared and PST was 

not cost-effective in comparison with UC.
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Conclusion

Based on this study PST is not cost-effective in comparison with UC. Future 

research should focus on specific patient groups, for example depressed 

patients or patients who do not recover or deteriorate after a period of 

watchful waiting.
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Introduction

Mental health problems are common both in the community and in primary 

care, with affective disorders being the most commonly occurring problems 

(1-3). The disability burden of these mental health problems is enormous (4). 

Moreover, mental health problems are associated with increased health care 

costs, thus causing an economic burden as well (5-7).

Most patients with mental health problems are treated in primary care (8). 

The perceived burden on general practitioners (GPs) when treating patients 

with mental health problems is higher than when treating other patients 

(9). Treatment mainly consists of treatment with psychotropic drugs 

(10;11). However, these drugs have disadvantages such as side effects, a risk 

of dependency and poor compliance. Many patients prefer psychological 

treatments over psychotropic drugs (12;13). There is little evidence on the 

effectiveness of psychological treatments delivered by GPs (14). Also, it is 

questionable whether GPs have time to provide psychological treatment for 

all patients with mental health problems. Psychological treatments could 

be made more widely available, if other health care providers (for example 

nurses) could provide these treatments.

Problem Solving Treatment (PST) is a form of psychological treatment that 

has been shown to be effective for depression in primary care and can be 

effectively delivered by nurses or GPs (15;16). However, for unselected 

patients with mental health problems evidence of the effectiveness of PST 

was less clear and PST was associated with significantly higher health care 

costs than usual GP care (17;18). The aim of this study was to assess the cost-

effectiveness of PST by mental health nurses compared with usual GP care for 

primary care patients with mental health problems.

Methods

This economic evaluation was conducted alongside a randomised controlled 

trial assessing the effectiveness of PST compared with usual GP care for 

primary care patients with mental health problems. The trial was performed 
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in 12 general practices in and around Amsterdam, The Netherlands, between 

November 2003 and May 2005. Block randomisation was used to allocate 

patients to either PST provided by a mental health care nurse or usual 

care from the GP. Randomisation was performed by an external researcher 

and independent researchers evaluated the patients. The Medical Ethical 

Committee of the University Medical Center in Amsterdam approved the study 

protocol. All patients gave written informed consent before randomisation. 

The methodological details of the trial are reported in full elsewhere (19).

Patient selection

Consecutive patients who visited their GP were invited by a research assistant 

to complete the General Health Questionnaire (GHQ-12) (20). Patients were 

eligible to participate in the trial if they had a score of 4 points or more on the 

GHQ-12 and visited their GP three times or more in the previous six months. 

Patients had to be 18 years or older, to be able to speak Dutch, and to be 

willing to undergo brief psychological treatment. Exclusion criteria were the 

existence of potentially life-threatening somatic and mental disorders, the 

existence of somatic and mental disorders limiting the patient’s ability to 

participate or adhere to treatment, and mental health treatment during the 

previous year.

Usual care

Treatment of mental health problems in the usual care (UC) group was 

not restricted in any way. Dutch GPs are encouraged to work according to 

guidelines issued by the Dutch College of GPs (21;22). However, they are free 

to deviate from these guidelines and organise care according to their own 

views. 

PST

PST is a brief (less than four hours) treatment that focuses on practical skill 

building. The goal of PST is to stimulate an active attitude towards everyday 

problems and, hereby, to achieve a reduction in mental health problems. 
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Twelve nurses from a mental health care organisation in Amsterdam 

participated in the trial. They were trained during two days by two researchers 

who developed PST for primary care, L. Mynors-Wallis and I. Davies. The 

training was followed by three-weekly supervision sessions with a CBT 

supervisor.

Patients were offered four to six PST sessions. The first session lasted a 

maximum of 60 minutes and following sessions a maximum of 30 minutes. 

Patients could visit their GP for UC if necessary.

Clinical outcome measures

The participants received written questionnaires at baseline, at the end of 

the intervention (three months after baseline) and at the end of follow-up 

(nine months after baseline). The primary clinical outcome was reduction 

in the severity of symptoms of anxiety and depression as measured by the 

Hospital Anxiety and Depression Scale (HADS) (23). A patient-generated 

outcome measure of change after psychological therapy named PSYCHLOPS 

(Psychological Outcome Profiles) was also used (24). Quality of life was 

measured using the EuroQol (EQ-5D) (25). The EuroQol scores were used 

to calculate utilities using both the British and the Dutch tariff (26;27). 

QALYs were calculated by multiplying the utilities with the amount of time 

a patient spent in a particular health state. Transitions between health states 

were linearly interpolated.

Cost measures

Cost data were collected from a societal perspective during 9 months. 

A specifically designed questionnaire, the TicP, with a recall period of 3 

months was used to measure resource use, absenteeism from paid work, 

and presenteeism (working less productively while still being present at 

work) (28). All direct and indirect costs were considered, because it is hard 

to discern which costs are related to mental health problems and which 

are not. If available, Dutch guideline prices were used to value resource 

use (29;30). Medication costs were valued using prices of the Royal Dutch 
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Society for Pharmacy (31). Costs of visits to complementary therapists 

were based on prices from the therapists themselves. Costs of absenteeism 

and presenteeism were calculated according to the friction cost approach 

(friction period 154 days) using the mean age- and sex-specific income of 

the Dutch population (30). According to the friction cost approach a sick 

employee is replaced after a certain amount of time (the friction period). 

After the friction period no lost productivity costs are generated. Table 1 

lists the cost categories included in the economic evaluation and the prices 

used. All costs were adjusted to the year 2004 using consumer price indices 

(32). Discounting was unnecessary, because neither costs nor benefits were 

recorded beyond 9 months.

Table 1. Prices in euros for the year 2004 used in the economic evaluation.

Category Price
General practitioner (per contact) 20.44
Physical therapist (per visit) 23.02
Social worker (per visit) 48.43
Psychologist (per visit) 76.90
Company doctor (per visit) 21.50
Regional institute for mental welfare (per visit) 125.47
In-hospital psychiatrist (per visit) 64.18 - 114.61*

Day treatment (per visit) 90.58 - 161.75*

Hospital admission (per day) 252.96 - 481.63†

Outpatient clinic (per visit) 56.66
Complementary therapist (per visit) 23.27 - 124.46‡

PST (per session)§ 49.40
Help from family/friends or paid help (per hour) 9.00
Medication depending on type and dose
Absenteeism and presenteeism depending on age and sexe

* depending on type of hospital: academic, general or psychiatric hospital
† depending on type of hospital: academic, general, rehabilitation or psychiatric hospital
‡ depending on type of therapist
§  Total PST costs based on 6 sessions: €296.42 (training €39.16, treatment €212.16, housing 

€45.10)

A cost price for PST was calculated using a bottom-up approach (Table 1). 

This costs price contains costs of time spent by PST therapists (training, 

supervision, treatment and administrative activities), costs of the training, 

housing costs and overhead costs (e.g. telephone and cleaning costs). 
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Analysis

We estimated that 65 patients in each group would be needed to detect an 

effect size of 0.4 (2-sided α=0.05, β=0.20). Taking into account a drop-out rate 

of 20%, we aimed to include 160 patients into the trial.

All analyses were intention-to-treat and limited to patients completing all 

follow-up assessments. Occasional random missing values were imputed 

with the mean value for that variable. Differences between the groups in 

improvement in HADS score, PSYCHLOPS score and QALYs gained at 9 

months were tested using t-tests.

Costs generally have a highly skewed distribution caused by many patients 

with low costs and few patients with high costs. Therefore, bias-corrected 

and accelerated bootstrapping with 2000 replications was used to compare 

costs between the two groups (33). For the cost-effectiveness analyses the 

difference in total costs between the treatment groups was compared with 

the differences in improvement in HADS and PSYCHLOPS scores, and for 

the cost-utility analysis with the difference in QALYs. Uncertainty around 

the cost-effectiveness and cost-utility ratios was calculated using the bias-

corrected percentile bootstrapping method (5000 replications) (34). The 

bootstrapped cost-effect pairs were plotted on a cost-effectiveness (CE) plane 

(35) and were used to calculate cost-effectiveness acceptability (CEA) curves 

(36).

Sensitivity analyses

A number of sensitivity analyses were performed to assess the robustness 

of the results. In the first sensitivity analysis lost productivity costs were 

calculated according to the human capital approach. This approach assumes 

that lost productivity costs are generated until an employee recovers and 

returns to work, or until the moment of death or retirement.  In the second 

sensitivity analysis the impact of the costs of PST was investigated. In one 

analysis, training costs were excluded from the PST costs and in another 

analysis it was assumed that all patients received 6 PST sessions. In the third 
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sensitivity analysis patients with indirect costs higher than €30,000 were 

excluded. In a last sensitivity analysis, multiple imputation (MI) based on 

the Multivariate Imputation by Chained Equations (MICE) procedure(37) 

was used to impute missing cost and effect data.

Results

During the inclusion period, 2486 patients were invited to complete the GHQ-

12 of whom 353 refused to participate. Of the 2133 patients who completed 

the GHQ-12, 622 patients had a score of 4 or more on the GHQ-12 and visited 

their GP three times or more in the past 6 months. Three hundred and eleven 

patients were unwilling to participate in the trial and 136 did not meet the 

inclusion criteria leaving 175 patients to be included in the trial of whom 88 were 

randomised to the PST group and 87 to the UC group. Complete cost data were 

available for 56 (64%) of the PST patients and 65 (75%) of the UC patients. There 

were no significant differences in baseline characteristics between patients with 

and without complete cost data. At baseline the utility based on the EuroQol 

(both tariffs) was significantly lower in UC patients than in PST patients. There 

were no other significant differences in clinical and demographic characteristics 

between the treatment groups at baseline (Table 2). 

Table 2. Baseline characteristics of participants with complete cost data. Presented are numbers 
(%) unless stated otherwise.

PST
(n=56)

Usual care
(n=65)

Mean (SD) age (years) 53 (14) 52 (15)
Female 43 (77%) 42 (65%)
Married/cohabiting 25 (45%) 30 (46%)
Eduction level
Low 13 (23%) 12 (19%)
Medium 16 (29%) 22 (34%)
High 25 (45%) 26(40%)
Unknown 2 (4%) 5 (8%)
Born in The Netherlands 49 (88%) 53 (82%)
Mean EuroQol utility UK (SD) 0.69 (0.18) 0.58 (0.32)
Mean EuroQol utility NL (SD) 0.72 (0.17) 0.63 (0.28)
Mean HADS score (SD) 15.1 (7.2) 16.6 (7.0)
Mean Psychlops score (SD) 3.6 (0.7) 3.8 (0.7)

UK = United Kingdom; NL = The Netherlands; HADS = Hospital Anxiety Depression Scale; 
PSYCHLOPS = Psychological Outcome Profiles
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Clinical effects

After 9 months the mean improvement in HADS score was -3.4 (SD 6.7) 

in PST patients and -3.4 (SD 6.1) in UC patients. This difference was not 

statistically significant (mean difference 0.02, 95% CI -2.3;2.4). The mean 

improvement in PSYCHLOPS score after 9 months was -1.1 (SD 1.1) in the 

PST group and -1.4 (SD 1.4) in the UC group, resulting in a mean difference 

of 0.2 (95% CI -0.3;0.7), which was not statistically significant. 

Figure 1 shows the course of the utilities according to the EuroQol based on 

the Dutch tariff. The differences in utility between the PST and UC group 

were significant on baseline and after 3 months, but not after 9 months. The 

improvement in utility after 9 months in the PST group (0.04, SD 0.21) was 

smaller than in the UC group (0.08, SD 0.34), but this difference was not 

statistically significant (mean difference -0.04, 95% CI -0.14;0.07). The number 

of QALYs gained after 9 months in the PST group was significantly larger than 

in the UC group (mean difference 0.1, 95% CI 0.02;0.1). However, regression 

analysis showed that the difference in QALYs gained was caused by the 

difference in utility at baseline (β=0.416, p=0.000) and not by the intervention 

(β=-0.037, p= 0.090). The results for the British tariff were similar.

Figure 1. Course of utilities according to the EuroQol over 9 months
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Health care utilization

Table 3 presents the health care utilization in the PST and the UC group and 

the differences between the two treatment groups at 9 months. During the 

study period, 51 (91%) PST patients and 57 (88%) UC patients visited the 

general practitioner at least once. Thirty-two (36%) PST patients received 

some form of mental health care (referral to a mental health care provider or 

prescription of either an antidepressant or benzodiazepine) in comparison 

with 33 (38%) UC patients during follow-up. In the PST group 24 (44%) 

patients and in the UC group 31 (51%) patients had a paid job at baseline. 

Of patients with a paid job at baseline 15 (63%) PST patients and 22 (71%) 

UC patients were absent from paid work for at least one day and 7 (29%) PST 

patients and 13 (42%) UC patients were absent for more than one month.

Table 3. Health care utilization over 9 months of patients with complete cost data. Presented 
are means (SD) and mean differences (95% CI).

Category PST
(n=56)

Usual care
(n=65)

Difference

Primary care

General practitioner [no contacts] 4.1 (3.3) 4.8 (4.5) -0.7 (-2.1 ; 0.8)

Physiotherapist [no contacts] 5.5 (10.3) 6.0 (11.0) -0.5 (-4.4 ; 3.4)

Social worker [no contacts] 0.3 (1.9) 0.2 (0.8)  0.1 (-0.5 ; 0.5)

Psychologist [no contacts] 1.1 (5.0) 1.0 (2.7)  0.1 (-1.3 ; 1.6)

Secondary care

Outpatient clinic [no contacts] 2.3 (3.4) 4.2 (10.2) -1.9 (-4.6 ; 0.8)

Regional institute for mental welfare [no contacts] 0.3 (0.9) 0.5 (1.9) -0.2 (-0.8 ; 0.3)

In-hospital psychiatrist [no contacts] 0.1 (0.7) 0.2 (0.9) -0.1 (-0.4 ; 0.2)

Day treatment [no half days] 0 (0) 0 (0) --

Admission [no days] 0.3 (1.1) 1.3 (5.8) -1.0 (-2.4 ; 0.5)

Home care [no hours] 4.2 (16.0) 7.9 (29.4) -3.7 (-12.4 ; 5.0)

Complementary therapists [no contacts] 1.4 (3.8) 1.8 (4.8) -0.4 (-1.9 ; 1.2)

Company docter [no contacts] 0.4 (1.4) 0.8 (1.6) -0.4 (-0.9 ; 0.2)

Medication [no deliveries] 7.0 (6.8) 7.4 (6.5) -0.4 (-2.8 ; 2.0)

PST [no contacts] 4.1 (2.1) --

Help from family/friends or paid help [no hours] 14.9 (32.8) 12.5 (34.2)  2.4 (-9.8 ; 14.5)

Absenteeism [no days] 19.5 (54.8) 29.0 (62.4) -9.5 (-30.8 ; 11.8)

Presenteeism [no days] 3.8 (12.9) 7.2 (19.9) -3.4 (-10.0 ; 2.7)

PST = Problem Solving Treatment
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Costs

Table 4 presents the mean total costs in the PST and UC group and the 

differences between the two groups for different cost categories after 9 

months. Both direct and indirect costs in the PST group were lower than in 

the UC group. Indirect costs were the greatest contributor to mean total costs 

in both treatment groups and to the difference in mean total costs between 

the treatment groups. Presenteeism had a large share in total indirect costs 

in both treatment groups (PST group 18% and UC group 24%). PST patients 

received on average four PST sessions amounting to a mean cost of €200 (SD 

104). In spite of this, mean total costs in the PST group were €2906 lower 

than in the UC group, but this difference was not statistically significant 

(95% CI -5652;35). The difference in total indirect costs was statistically 

significant. 

Table 4. Costs over 9 months of patients with complete cost data. Presented are means (SD) 
and mean differences (95% CI).

Cost category PST
(n=56)

Usual care
(n=65)

Difference

Direct costs 1449 (1560) 1913 (3615) -464 (-1297 ; 463)
Direct medical costs 1315 (1405) 1800 (3584) -485 (-1215 ; 447)
Primary care 311 (557) 323 (422) -12 (-216 ; 176)
General practitioner 84 (68) 98 (91) -14 (-41 ; 15)
Physiotherapist 127 (238) 138 (254) -11 (-99 ; 78)
Other care 99 (396) 87 (215)  13 (-121 ; 127)
Secondary care 292 (489) 884 (3295) -592 (-935 ; 295)
Outpatient clinic 128 (192) 237 (579) -109 (-195 ; 41)
Admissions 115 (386) 565 (2768) -450 (-743 ; 268)
Other care 48 (148) 82 (275) -33 (-97 ; 47)
Home care 130 (496) 245 (913) -115 (-311 ; 177)
Complementary medicine 61 (173) 68 (172) -7 (-67 ; 58)
Company doctor 10 (31) 17 (35) -7 (-19 ; 5)
Medication 312 (917) 263 (633)  48 (-224 ; 317)
PST costs 200 (104) 0 (0)  200 (152 ; 256)
Direct non-medical costs 134 (295) 113 (308)  21 (-92 ; 119)
Indirect costs 2751 (5619) 5192 (9212) -2442 (-5142 ; -3)
Absenteeism 2263 (5314) 3946 (7728) -1683 (-3826 ; 922)
Presenteeism 488 (1537) 1247 (3667) -759 (-1503 ; 125)
Total costs 4200 (6233) 7105 (10528) -2906 (-5652 ; 35)

PST = Problem-Solving Treatment
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Total costs of contacts with mental health care providers, PST treatment and 

psychotropic medication (antidepressants and sedatives) were €372 in the 

PST group and €186 in the UC group. This difference was not statistically 

significant (mean difference €186, 95% CI -28;339).

Cost-effectiveness

For improvement in total HADS score at 9 months the incremental cost-

effectiveness ratio (ICER) was 120,727, meaning that one point improvement 

in the UC group costs €120,727. Figure 2a presents the CE plane for 

improvement in total HADS score. Only 3% of the cost-effect pairs was 

located in the upper left and right quadrants, while 47% and 50% of the cost-

effect pairs was located in the lower left and right quadrants. This confirms 

the results of the clinical and cost analyses that costs were lower in the PST 

group while there was no difference in clinical effects between both groups. 

Figure 2b shows the CEA curve calculated from the CE plane in Figure 2a. 

The curve shows that if policy makers are willing to spend up to €660 per 

point improvement on the HADS, the probability that PST is cost-effective 

in comparison with UC is larger than 95%. The results for improvement 

in PSYCHLOPS score and utility based on the EuroQol were similar to the 

results for improvement in HADS score. The cost-utility analyses for QALYs 

gained based on the EuroQol indicated that PST was more effective and less 

expensive than UC. However, these results should be cautiously interpreted 

because of the significant difference in utility at baseline.

Sensitivity analyses

Use of the human capital approach led to higher estimates of indirect and total 

costs in both treatment groups. The differences in indirect (mean difference 

-€2638, 95% CI -5864;1104) and total costs (mean difference -€3103, 95%CI -

6595;1308) were not statistically significant. Excluding training costs from the 

PST costs led to significantly lower total direct costs in the PST group than in 

the UC group (mean difference -€2932, 95% CI -5770;-14). Assuming that all 

PST patients received 6 PST sessions did not influence the results. 
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Figure 2a. Cost-effectiveness plane for improvement total HADS score after 9 months
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Figure 2a. Cost-effectiveness plane for improvement total HADS score after 9 months
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Figure 2b. Cost-effectiveness acceptability curve for improvement total HADS score after 9 months
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Exclusion of patients with indirect costs higher than €30,000 resulted in 

mean total costs of €4200 (SD 6233) in the PST group and €5799 (SD 8867) in 

the UC group. The difference in total costs became smaller than in the main 

analysis (-€1600) and was not statistically significant (95% CI -4352;1144). 

After MI the pooled mean costs were €5871 in the PST group and €4790 in the 

UC group. Thus, costs in the PST group were higher than in the UC group, but 

this difference was not statistically significant (mean difference €1081, 95% 

CI -1621;3726). The cost-effectiveness analyses in the pooled data sets showed 

that PST was not cost-effective in comparison with UC.

Discussion

Summary of main findings

Our results show that there are no significant differences in costs and effects 

between PST and UC patients and that PST is not cost-effective in comparison 

with UC. However, indirect costs in the PST group were significantly lower 

than in the UC group and were the greatest contributor to the difference in 

total costs of €2906. Exclusion of 3 outliers with extremely high indirect 

costs resulted in a much smaller and statistically insignificant difference in 

total costs. Since UC patients had significantly lower utility scores at baseline 

than PST patients, we suspect that morbidity rates in the UC group were 

higher than in the PST group and that this also explains the higher costs in 

the UC group. Thus, our findings of lower costs in the PST group should be 

interpreted with care. An imputed analysis confirmed that PST was not cost-

effective in comparison with UC in this study.

Strengths and limitations of the study

This was a pragmatic trial, meaning that we tried to resemble daily clinical 

practice as much as possible. By applying as few restrictions as possible on 

patient selection and the GP’s normal care process the results of this study are 

likely to be generalisable to the rest of The Netherlands and other countries 

with similar health care systems.
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Research suggests that a considerable part of lost productivity costs in mental 

disorders is caused by reduced performance while at work (presenteeism) 

(38;39). Therefore, an important strength of this study is that both costs 

of absenteeism and presenteeism were included, whereas earlier studies 

included only costs of absenteeism (40;41).

Our study also has some limitations. First, our study was underpowered to 

detect relevant cost differences which is reflected in the wide confidence 

intervals around the cost differences. This is a common problem in 

economic evaluations alongside clinical trials. Because of the heavily skewed 

distribution of cost data, very large numbers of patients are needed to detect 

relevant cost differences (42). However, it is generally considered unethical to 

increase study sizes beyond the level needed to prove clinical effectiveness. 

Second, the number of patients that did not return all cost questionnaires 

was considerable (PST group 36%, UC group 25%). However, there were no 

significant differences between patients with and without complete cost 

data, reducing the chance of bias caused by selective drop-out. Moreover, 

the results of the imputed analysis confirmed that PST is not cost-effective in 

comparison with UC.

Comparison with existing literature

Our results can be compared with two other studies that included an economic 

evaluation of PST for primary care patients with mental health problems 

(43;44). Our results are consistent with their findings that PST is not effective 

in comparison with usual GP care. However, these studies showed that PST 

was associated with higher costs than usual GP care, while in our study lower 

costs were found in the PST group.

Implications for future research

This study shows that PST for unselected primary care patients with mental 

health problems is not cost-effective in comparison with usual GP care. Earlier 

research showed that PST is effective for treating depression in primary care 
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(45-47). In this study, PST was associated with positive effects at 3 months in 

depressed patients, but after 9 months these effects had disappeared. Research 

is needed to determine whether PST may be cost-effective in comparison 

with usual GP care for treating depression in a selected group of primary 

care patients. The cost-effectiveness of PST in comparison with usual GP care 

may also be improved by adopting a stepped care approach in which PST 

is offered to patients who do not recover or deteriorate during a period of 

‘watchful waiting’.
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