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Abstract
Multimorbidity and patient-centered care approaches are growing challenges for health systems and patients. The 
cost of multimorbidity patients and the transition to a new care strategy is still sightly explored. In Chile, more than 
70% of the adult population suffer from multimorbidity, opening an opportunity to implement a Multimorbidity 
patient-centered care model. The objective of this study was to perform an economic evaluation of the model 
from the public health system perspective.

The methodology used a cost-consequence evaluation comparing seven exposed with seven unexposed 
primary care centers, and their reference hospitals. It followed three steps. First, we performed a Time-Driven 
Activity-Based Costing with routinely collected data routinely collected. Second, we run a comparative analysis 
through a propensity score matching and an estimation of the attributable costs to health services utilization at 
primary, secondary and tertiary care and health outcomes. Third, we estimated implementation and transaction 
costs.

Results showed savings in aggregate costs of the total population (-0.12 (0.03) p < 0.01) during the period under 
evaluation. Costs in primary care showed a significant increase, whereas tertiary care showed significant savings. 
Health outcomes were associated with higher survival in patients under the new care model (HR 0.70 (0.05) 
p < 0.01). Implementation and transaction costs increased as the number of pilot intervention centers increased, 
and they represented 0,07% of the total annual budget of the Servicio de Salud Metropolitano Sur Oriente. After 
three years of piloting, the implementation and transaction cost for the total period was USD 1,838,767 and 
393,775, respectively.

The study’s findings confirm the purpose of the new model to place primary health care at the center of 
care for people with non-communicable chronic diseases. Thus, it is necessary to consider implementation and 
transaction costs to introduce a broad health system multimorbidity approach. The health system should assume 
some of them permanently to guarantee sustainability and facilitate scale-up.
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Introduction
Multimorbidity (MM), defined as two or more chronic 
conditions in the same person [1, 2], is positioned as a 
public health problem worldwide, with a prevalence of 
43% in the adult population of Latin America and the 
Caribbean [3]. MM negatively impacts patients, impair-
ing functionality and quality of life, determining poly-
pharmacy and adverse events, increasing mental health 
problems and mortality [4, 5]. In addition, the health sys-
tem increases costs due to the greater use of health ser-
vices, including more emergency room consultations and 
extended hospital stays [6, 7]. At the population level, 
MM appears relatively earlier in less advantaged socio-
economic groups, which deepens health inequalities [8]. 
Health systems should look for innovative interventions 
to tackle this problem in this context.

The evidence indicates that healthcare should adopt 
a patient-centered care model [9–11]. In this model the 
health system reorganizes roles and activities to meet 
patients’ needs, values, and preferences. Piloted inter-
ventions which fall under this type of model have shown 
effectiveness. This is the case of the case-management 
model [12, 13], disease management and self-manage-
ment [14, 15], continuity of care [16] and risk stratifi-
cation [17]. Theoretical frameworks, action plans for 
implementation and transferability have been developed 
mainly in Europe [18, 19]. Nevertheless, their description 
is rather general, leaving aside the implementation pro-
cess in real practice and the associated costs.

Shifting toward MM approach involves significant 
costs at all levels of healthcare. Studies usually present 
annual cost estimates per patient with MM based on a 
diagnostic group and mainly from medical services [7]. 
However, given the risk stratification proposed by the 
model, cost estimates should consider high, medium, and 
low complexity costs. In addition to direct clinical costs, 
the health system incurs implementation and transaction 
expenses, which are rarely reported in costing studies [4], 
even though they are essential for jurisdictions planning 
to implement this change of care model.

In Chile, 70,6% of adults have multimorbidity [20]. 
The health system’s main adults chronic care is based on 
a single diagnostic approach [21–24] where its capac-
ity can offer care to a maximum of approximately 4 mil-
lion chronically ill patients out of 11  million patients 
with chronic conditions [20]. This model carries the risk 
of using the system’s capacities inefficiently, i.e. deriv-
ing resources to people with relatively lower needs than 
others. In response, a Multimorbidity patient-centered 
care model (MPCM) [25, 26] was implemented by the 
Centro de Innovacion en Salud ANCORA UC (CIS-
AUC), National Health Fund (FONASA) with the Servi-
cio Metropolitano Sur Oriente (SSMSO) as a pilot study 
between 2017 and 2020. The objective was to prevent 

complications from MM and thus the demand for sec-
ondary and tertiary care through reorganizing existing 
chronic services towards patient-centered care based on 
risk stratification, case management, self-management, 
shared responsibility, and continuity of care.

The MPCM responds to one of the strategic objec-
tives of action for controlling non-communicable chronic 
diseases in the Americas 2013–2019 developed by Pan 
American Health Organization [27] and has already 
reported implementation and performance results show-
ing positive results in terms of indicators of health system 
performance and health outcomes [28–31]. However, the 
impact on direct, implementation and transaction costs 
has yet to be evaluated in the Chilean context. Although 
interventions that produce better outcomes often require 
additional resources, this particular intervention may 
generate savings in several items. In this context, whether 
the MCMP is more, equal, or less costly for the system is 
an empirical question. The objective of this study was to 
perform an economic evaluation of the model from the 
public health system perspective.

Methods
We performed a prospective non-concurrent study to 
estimate the effect of the MPCM model on healthcare 
costs and patients’ expected survival using routinely col-
lected data of the the health system. The evaluation com-
pared 20,359 patients treated in seven pilot centers where 
MPCM was implemented versus 26,340 patients receiv-
ing standard care in seven control centers from April 
2017 to December 2019. The intervention began with 
four primary health care centers (PHC) and expanded 
to seven exposed PHC in 2018. Groups were analyzed 
simultaneously during the intervention period. Control 
centers were selected by territorial proximity and the 
amount of coverage population to have similar popula-
tions and PHC. Other descriptive variables were blinded 
to the researchers. Of the total sample, 5,706 (21%) con-
trol patients reported no costs despite having records of 
chronic disease and multimorbidity risk stratification. 
These patients probably continued their health care out-
side the public health system limiting the capture of data. 
We explored the effect of including or excluding this 
patient on the results, and we found that their exclusion 
produced only marginal differences and did not affect the 
main interpretations. Hence, the analysis was performed 
for the total population and those who reported costs.

Direct costs
Patient-level direct costs were estimated using Time-
Driven Activity-Based Costing (TDABC), which provides 
an accurate and realistic costing compared to standard 
costs [32]. We used a database provided by the Unidad de 
Gestión y Análisis de la Información en Salud at SSMSO, 
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which collected the routine health records. We estimated 
the cost rate per minute (resource generator) of each 
clinical activity performed with patients (drivers). The 
activities included primary care (all health professional 
clinical consultants, medical emergency consultants and 
drugs dispense), secondary care (all specialist physician 
consultants, drug dispense and ambulatory surgery) and 
tertiary (all medical emergency room consultations, all 
hospitalization and surgery) care. Outpatient procedures 
at the primary and secondary levels were excluded. Then, 
we estimated the time (in minutes) every patient uses for 
every activity. These two parameters allow us to estimate 
the expected cost of each activity, and the sum of them 
in one year, the annual expected cost in one patient. This 
individual-based costing data was used for the compara-
tive analysis between control and MPCM arms.

We evaluated the effect of MPCM on two outcomes, 
direct costs attributable to the use of health care services 
(at primary, secondary, and tertiary levels) according to 
their ACG risk (high risk = ACG risk 4–5; moderate and 
low risk = ACG 1,2 and 3) [33, 34] and overall survival for 
the total population. To minimize the selection bias of 

the sample, analyses were performed using the propen-
sity score matching methodology. Specifically, we carried 
out a two-step approach as proposed in the literature 
[35]. First, a pairwise nearest neighbor (nn) matches with 
the replacement; and second, we estimated the treatment 
effect on the treated (ATET) on the matched population 
to account for the estimate’s variance [36, 37]. A more 
detailed description of this method is provided in Sup-
plementary Material 1.

Implementation and transaction cost
Implementation costs were taken from the MPCM pilot 
study expenses and were annually registered in a data-
base of the CISAUC at the Pontificia Universidad Catol-
ica. We identified each item, adjusted them to the real 
execution period, and grouped them into 12 categories 
(Fig. 1). Transaction costs [38, 39] were identified exclu-
sively for the team of the CISAUC that provided only 
external implementation support during the piloting 
period and did not perform clinical activities. They were 
classified as costs of information, costs of finding, costs 
of bargaining, costs of monitoring, and costs of change 

Fig. 1  Implementation and transaction cost
*PHC: primary care center; MM: Multimorbidity; MPCM: Multimorbidity patient-centered care model
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management support (Fig. 1). The methodology for val-
uation was the following. First, the activities of the four 
people in the CISAUC team were identified and grouped 
according to the types of transaction costs. Then each 
activity’s number of hours and periodicity was identi-
fied and valued. Finally, transaction costs were estimated 
for each category. Results of a previous evaluation of the 
implementation process were used as a secondary data 
source during the assignment of the costs [40].

Results
The baseline characteristics show that 44% (20,359) of the 
patients were assigned to the intervention group, while 
the remaining 66% (26,340) were to the control group. 
The balance between the control and intervention groups 
is presented with a mean difference Test in Table 1. We 
found that the sample was significantly unbalanced in 
most covariates evaluated, revealing this routinely col-
lected data’s selection bias.

Direct costs for both groups are presented in Table 2, 
categorized by primary, secondary, or tertiary care. Fur-
thermore, the Table also shows estimates for different 
items such as professional activities, drugs, emergency 
services, in hospital services. The expected cost for one 
patient under the MPCM model care was estimated as 
USD 901.23 and USD 933.30 for the standard model dur-
ing the study’s average follow-up time. As expected, the 
highest proportion of this expenditure is at the tertiary 
level, i.e. hospital care. Indeed, almost 89% of this total 
cost is explained by hospital expenditure. In contrast, 
only 8% and 3% of the expenditure is due to primary and 
secondary care, respectively. On the other hand, medica-
tion costs account for 40% and 54% of the total cost reg-
istered in primary care for the control and intervention 
groups, respectively. At the secondary level, it represents 
only 20% and 11% of the reported cost.

The effect of MPCM on direct costs post propensity 
score matching is presented in Table 3. Regarding aggre-
gated costs, the MPCM decreases the total expected 
costs by 12% in the intervention compared to control 
patients. The effect of the level of care showed that costs 
are expected to grow for primary care (19% increase) and 
secondary level (7% increase), both statistically signifi-
cant. In contrast, costs showed to be significantly lower 
at the hospital level, accounting for an expected 19% sav-
ings compared with standard care. Because of the higher 
costs at the hospital level compared to the other levels 
(see Table 1), these savings determine the estimates at the 
global level.

The higher cost of primary care is mainly due to 
higher expenditure on pharmacological treatments, fol-
lowed by medical consultancies and other professional 
services. Interestingly, we found a significant decrease 
in costs related to emergency care at the primary level. 

Table 1  Mean difference test between control and intervention 
group
Variable Control 

Group 
Average

Intervention 
Group
Average

P-
Val-
ue

Age 64,5 63,0 < 0.01
Men 33% 33% > 0.1
FONASA A 23% 22% < 0.01
FONASA B 47% 49% < 0.01
FONASA C 12% 12% > 0.1
FONASA D 18% 17% < 0.05
Risk ACG 1 0% 2% < 0.01
Risk ACG 2 18% 7% < 0.01
Risk ACG 3 63% 61% < 0.01
Risk ACG 4 19% 30% < 0.01
 N° of chronic diseases 4.2 5.4 < 0.01
 N° previous hospitalizations 0.1 0.1 > 0.1
 N° previous Ter ER consultants 0.5 0.5 < 0.05
 N° previous PHC ER consultants 0.8 1.0 < 0.01
 N° previous drugs 2.9 7.5 < 0.01
Previous year costs (USD) 1,171 1,231 < 0.05
Time follow-up (years) 1.20 1.10 < 0.01
* Ter ER: tertiary care emergency room consultants; PHC ER: primary care 
emergency room consultants

Table 2  Estimation of Direct cost (USD) per patient during the 
intervention period

Control Group Intervention 
Group

Mean 
difference

Mean 
(USD)

Stan-
dard 
Error 
(USD)

Mean 
(USD)

Stan-
dard 
Error 
(USD)

Treat-
ment vs. 
control 
(USD)

Total Costs
Total Costs $933.30 $21.14 $901.23 $18.95 -$32.07
Primary care
Total PHC Costs $74.61 $0.66 $144.30 $2.40 $69.68
Physician visits $23.16 $0.19 $35.78 $0.26 $12.61
Other professional 
consultation

$21.64 $0.23 $28.57 $0.28 $6.92

Emergency depart-
ment visit

$1.06 $0.03 $0.90 $0.04 -$0.16

Drugs $28.74 $0.42 $79.05 $2.27 $50.30
Secondary care
Total secondary 
Costs

$24.93 $1.27 $27.91 $0.60 $2.98

Physician visits $7.12 $0.16 $9.40 $0.19 $2.29
Other professional 
consultation

$12.55 $0.28 $15.98 $0.34 $3.42

Drugs $5.26 $1.19 $2.52 $0.34 -$2.74
Tertiary care
Total tertiary Costs $833.76 $20.88 $729.03 $18.94 -$104.72
Emergency depart-
ment visit

$3.41 $0.29 $2.69 $0.21 -$0.72

Hospitalization 
costs

$830.35 $20.85 $726.34 $18.92 -$104.00

*Change CLP (Chilean pesos) to USD at 1 USD to804 CLP. PHC: Primary health 
care
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At the secondary level, the greater cost is explained by 
higher expenses for non-medical consultants, with no 
statistically significant differences in other services or 
pharmaceuticals spent. At the hospital level, the effect 
is explained by hospitalizations, maintaining the same 
expenditure in emergency hospital services.

Table 3 also shows the effect of MPCM on different risk 
groups. The results show that the system incurs higher 
costs for high-risk patients in almost all items examined. 
It spends significantly more on primary care and second-
ary care. Indeed, the magnitude of the increase in pro-
fessional services (medical and non-medical) increased 
significantly, which is expected from the model concep-
tualization. In tertiary care, our results show that the 
spending is not significantly higher than the standard.

In moderate-low-risk patients, our results also indicate 
significantly higher costs at the primary and secondary 
levels. It is worth noting that despite this cost increase, 
we observed a 73% decrease in costs related to pharma-
ceutical therapy at the secondary level, which is aligned 
with a 52% increase in the cost of this item in primary 
care. In other words, these results are consistent with 
transferring pharmaceutical care from the secondary to 
the primary care level. In addition, we observed a sig-
nificant cost reduction of 17% due to consultants for 
primary care emergencies. This is consistent with the 

effort of more effective patient management by the health 
team, avoiding overload the emergency consultations. 
Finally, moderate-low-risk patients showed statistically 
significantly lower hospitalization or hospital emer-
gency services costs. This result is consistent with pre-
venting hospital services in moderate-low-risk patients, 
who should be managed mainly in primary care. The 
magnitudes observed, 28% and 18% cost reduction in 
emergency and hospitalizations, respectively, are quite 
important and explain an important part of the total 
impact of the MPCM on direct costs.

Implementation costs
The total implementation cost for the three years was 
1,838,767 USD (Table  4). It is observed that total costs 
increased by 46% between 2017 and 2018, which is asso-
ciated with the piloted expansion to other PHCs and hos-
pitals (2017, 4 PHCs and two hospitals; 2018, seven PHCs 
and three hospitals). The higher costs are observed in 
human resources and training, where the cost of human 
resources added to the PHC represents 63.5% of total 
implementation expenses. In contrast, the lowest costs 
were operational costs and workshop supplies. Other 
costs reported 0 expenses in 2019, such as clinical sup-
plies and patient training.

Transaction costs
The results show a total of 393,765 USD in transaction 
costs during three years (Table  5). An increase in costs 
of 28% between 2017 and 2018 is associated with the 
increase in the number of pilot centers mentioned above. 
Monitoring and reporting costs account for 68% of trans-
action costs. On the contrary, the lowest cost is the cost 
of Change Management, reporting 7% of the total cost.

Table 3  Treatment effect estimation
Dependent Variable Total 

Population
Moderate and 
low
Risk Subgroup

High Risk
Subgroup

Aggregated Costs
All Care -0.12 (0.03)*** -0.11 (0.04)*** 0.16 (0.08)*
Primary Care 0.31 (0.02)*** 0.34 (0.02)*** 0.56 

(0.04)***
Secondary Care 0.07 (0.04)** -0.05 (0.04) 0.44 

(0.15)***
Tertiary Care -0.19 (0.04)*** -0.18 (0.04)*** 0.07 (0.09)
Primary Care
Medical consultants 0.21 (0.01)*** 0.22 (0.01)*** 0.49 

(0.03)***
Non-medical 
consultants

0.1 (0.01)*** 0.03 (0.01)** 0.76 
(0.04)***

PH ER consultants -0.27 (0.04)*** -0.17 (0.05)*** -0.23 (0.18)
Drug therapy 0.47 (0.03)*** 0.52 (0.03)*** 0.49 

(0.11)***
Secondary Care
Medical consultants 0.02 (0.03) 0.03 (0.03) 0.1 (0.11)
Non-medical 
consultants

0.18 (0.03)*** 0.03 (0.03) 0.89 
(0.08)***

Drug therapy -0.33 (0.24) -0.73 (0.27)*** -0.59 (0.29)**
Tertiary Care
ER consultants -0.08 (0.1) -0.28 (0.08)*** 0.23 (0.21)
Hospitalizations -0.19 (0.04)*** -0.18 (0.04)*** 0.07 (0.1)
() SE; *p-value < 0.1; **p-value < 0.05; ***p-value < 0.01; PHC ER: primary care 
emergency room consultants; ER: emergency room consultants

Table 4  Implementation costs expressed in USD
Type of Cost 2017 2018 2019 TOTAL
Human resources at PHC 280,566 523,831 523,831 1,328,227
Human resources at 
secondary level

50,729 76,093 76,093 202,914

Expert consulting 27,354 5,968 4,849 38,171
Mobile, computers and 
internet

6,473 7,606 7,606 21,686

Transportation for home 
visits

25,364 29,000 14,500 68,865

Clinical Supplies 1,615 1,234 0 2,848
Workshops supplies 1,119 1,455 1,892 4,467
Office supplies 1,174 1,527 1,985 4,686
Other operational costs 827 1,075 1,397 3,298
Health teams training 20,351 9,243 46,128 75,722
Patient Training 16,510 18,650 0 35,161
Administration and 
licensing expenses

9,816 21,453 21,453 52,722

Total 441,898 697,135 699,734 1,838,767
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Finally, the routinely collected data allowed us to esti-
mate the impact on the overall survival of individuals 
managed under the MPCM model compared to the stan-
dard care model. After the propensity score matching, 
our estimate was 0.77 (p-value 0.05; CI 95% 0.62–0.97), 
indicating an expected decrease of hazard reduction of 
23% attributable to the MPCM care model.

Discussion
The study aimed to examine the impact of the MPCM on 
direct costs, implementation costs, transition costs, and 
overall survival. The results suggest that the MPCM is 
associated with a 12% decrease in the total expected costs 
incurred by the healthcare system over the follow-up 
time. Furthermore, this reduction is mainly explained by 
the effect on tertiary care, which was estimated to reach 
an expected 19% cost reduction. In contrast, it shows a 
growth in secondary (7%) and primary care costs (31%). 
In terms of outcomes, our analysis indicates gains in sur-
vival attributed to the MPCM model compared to the 
standard model. These overall results are consistent with 
the effort of the MPCM to maintain and enhance patient 
care at the primary level.

Furthermore, the results indicate that the most impor-
tant impact on cost reductions is explained by the effects 
observed in moderate-low risk populations. In this sub-
group, we observed a significant cost reduction in hos-
pitalizations and emergency care at the hospital level. 
Because hospitalization costs determine the highest pro-
portion of the expected cost of one patient, this 18% cost 
reduction explains a large proportion of the overall cost 
reduction. It is worth noting that this is one of the main 
purposes of MPCM [], i.e. to reduce the use of health 
systems’ crucial resources, such as hospital services in 
patients with low-moderate-risk, who should be man-
aged appropriately in primary care, decreasing demand 
for hospital services. In this context, we expected increas-
ing costs in primary care. Another important result in 
this subgroup is the significant cost reduction in primary 
care emergency services. In other words, low-moderate 
patients are demanding fewer resources from emergency 
at primary care facilities, which are being translated to 
primary care management.

Our results observed for high-risk populations are also 
consistent with the MPCM purposes. In this group, we 

found higher primary and secondary care costs, which 
are expected from a model that introduces a higher fre-
quency of care services. In terms of costs at the hospi-
tal level, we expected that MPCM would decrease those 
costs, but in the long run, because of the long-term 
effects of stabilizing diseases on the use of healthcare 
services. Nevertheless, during the follow-up period 
(mean 1,2 years), the effect of MPCM on the consump-
tion of hospital services in the high-risk population was 
expected to be inelastic. In addition, the continuous 
increment in health services utilization and expenditure 
in hospital care to improve the performance of the health 
systems may also explain -at least partially- the absence 
of a significant cost reduction. A final element is the 
impact on overall survival in the MPCM group. If more 
patients remain alive, we expect the system to maintain 
expenditure on health services for those who otherwise 
would have died. In light of the results, we can conclude 
that MPCM maintained the costs in high-risk patients, 
decreased costs in low-moderate-risk patients, and 
improved their survival. These results become a strong 
body of evidence for policymaking.

Another important result is the 23% reduction in the 
hazard of death attributable to MPCM. These findings 
relate to the intervention purpose of having the PHC as 
the axis of chronic patient care, where tertiary care and 
mortality reduction reflect a greater control of multi-
morbidity achieved by the intervened patients. These 
findings are consistent with previous impact analyses of 
the MPCM on health system performance and health 
outcomes [28, 29]. We highlight that this estimate is 
more reliable than previous impact estimates due to the 
minimization of bias achieved after the propensity score 
matching.

A question that needs to be more widely described is 
how much it costs to implement complex changes such 
as MPCM. Bringing into real practice an intervention 
that involves the three levels of care in an already over-
whelmed health system is a challenge that requires strong 
efforts in allocating resources [41]. Implementation and 
transaction costs reflect that complex changes do not 
occur alone and that investment is necessary to install 
the change, which is not linear. In this study, those costs 
represent 0.07% of the total budget of the SSMSO with 
a 1.5  million population coverage [42]. Although these 
costs cover 21% of the total primary care facilities of the 
SSMSO [43], it provides a clear idea about the magnitude 
of future implementations.

Furthermore, the costs associated with multimorbidity 
are often described as an expected costs for one or more 
diseases. The MPCM incorporates risk stratification of 
multimorbidity, based on Kayser Permanente [17], which 
allows us to estimate the expected cost of high, medium, 
and low-risk patients rather than the cost by disease, 

Table 5  Transition costs expressed in USD
Type of Cost 2017 2018 2019 Total
Information 33,463 56,812 56,107 146,383
Finding 11,043 13,315 11,657 36,015
Bargaining 14,920 18,650 18,650 52,221
Monitoring 35,808 39,787 39,787 115,383
Change Management 7,294 14,589 21,883 43,766
Total 102,530 143,153 148,084 393,767
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making this study quite unique in this sense. This catego-
rization also offers an opportunity for a fairer allocation 
of resources to primary care adjusted by risk. This is par-
ticularly relevant in Chilean or similar contexts where the 
financing model for primary care follows a flat capitation 
model [44].

One of the study’s main strengths is the data’s charac-
teristics. We had individual-based micro-costing data 
through a TDABC costing methodology, acknowledged 
as a powerful method for costing healthcare services [32]. 
Another strength is that it provides descriptive informa-
tion about implementation and transaction costs. We are 
aware that this information depends highly on the juris-
diction where the model is implemented. However, our 
analysis can serve as a reference framework for the evalu-
ations in other jurisdictions. For example, our transaction 
cost analysis may help to avoid underestimations through 
careful consideration of the items we included in this 
exercise.

Regarding limitations, we dealt with routinely collected 
data, which included some observations in the control 
group that did not incur any expense. Those patients 
probably opted to receive care in the private sector, where 
the information was unavailable. However, this was miti-
gated through propensity score matching. Another limi-
tation of the study is its restricted economic perspective. 
Future studies may also include the impact of this model 
of care on out-of-pocket expenditure, which needs a col-
lection of information from patients out of the scope of 
the health system records.

Finally, this study provides valuable evidence about 
the economic and health impact of the multimorbid-
ity approach in healthcare provision. The MPCM has 
been shown to reduce overall health system costs and 
improve patients’ survival. Cost savings are explained by 
a significant cost reduction in hospital services, especially 
in low-moderate-risk patients. This evidence supports 
implementing a model like MPCM because it is consis-
tent with the efficient use of public resources and aims to 
improve population health.

Abbreviations
CISAUC	� Centro de Innovacion en Salud ANCORA UC
ATET	� Treatment effect on the treated
MM	� Multimorbidity
ACG	� Adjusted Clinical Groups
TDABC	� Time-Driven Activity-Based Costing
CESFAM	� Family Health Center
MPCM	� Multimorbidity Patient-Centered Care Model
FONASA	� National Found of Health
PHC	� Primary health care centers
SSMSO	� Servicio Metropolitano Sur Oriente

Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s12913-023-09970-y.

Supplementary Material 1

Acknowledgements
The authors would like to thank the Family Health Center (CESFAM) La 
Florida, La Florida; CESFAM Villa O’Higgins, La Florida; CESFAM Santiago Nueva 
Extremadura, La Pintana; CESFAM El Roble, La Pintana; ANCORA UC Madre 
Teresa Calcuta; ANCORA UC San Alberto Hurtado; ANCORA UC Juan Pablo 
II. La Florida Hospital, Dr. Sotero del Rio Hospital and Padre Hurtado Hospital 
and also the Department of Public Health, School of Nursing, Pontificia 
Universidad Católica de Chile and SSMSO and FONASA.

Authors’ contributions
P.Z. Researched data and wrote the manuscript. M.E Researched data and 
wrote the manuscript. T.V wrote the manuscript. T.A Researched data and 
reviewed/edited the manuscript. A.T reviewed/edited the manuscript. N.A 
reviewed/edited the manuscript. F.S researched data. All authors read and 
approved the final manuscript.

Funding
The work was funded by the World Bank Group’s Tackling Non-Communicable 
Diseases Challenges in Low and Middle Income Countries Trust Fund, 
supported by the Access Accelerated Partnership.

Data Availability
All data generated or analyzed during this study are included in this published 
article and its supplementary information files.

Declarations

Competing interests
The authors declare no competing interests.

Ethics approval and consent to participate
The Ethical approval and informed consent were waived by Faculty of 
Medicine Pontificia Universidad Católica de Chile ethical committee. ID 
190402003: “Centro de Innovación en Salud Ancora UC: una contribución 
al necesario cambio del sistema de atención en salud” for the MPCM 
piloting study. The study was performed in accordance with guidelines and 
regulations from Helsinki.

Consent for publication
Not applicable.

Author details
1Centro de Innovación en Salud ANCORA UC, Facultad de Medicina, 
Pontificia Universidad Católica de Chile, Santiago, Chile
2Health Technology Assessment Unit, Center of Clinical Research, 
Pontificia Universidad Católica de Chile, Santiago, Chile
3Department of Public health, Pontificia Universidad Católica de Chile, 
Santiago, Chile
4Department of Family Medicine, Pontificia Universidad Católica de Chile, 
Santiago, Chile
5Unidad de Análisis y Gestión de la información, Servicio de Salud 
Metropolitano Sur Oriente, Santiago, Chile

Received: 3 May 2023 / Accepted: 26 August 2023

References
1.	 Gauld R, Blank R, Burgers J, Cohen AB, Dobrow MK, Ikegami NKI, et al. The 

World Health report 2008 - primary healthcare: how wide is the gap between 
its agenda and implementation in 12 high-income health systems? Healthc 
Policy. 2012;7(3):38–58.

2.	 Skou ST, Mair FS, Fortin M, Guthrie B, Nunes BP, Miranda JJ et al. Multimorbid-
ity Nat Rev Dis Prim. 2022;8(1).

https://doi.org/10.1186/s12913-023-09970-y
https://doi.org/10.1186/s12913-023-09970-y


Page 8 of 9Zamorano et al. BMC Health Services Research         (2023) 23:1041 

3.	 Huaquiá-Diáz AM, Chalán-Dávila TS, Carrillo-Larco RM, Bernabe-Ortiz A. 
Multimorbidity in Latin America and the Caribbean: a systematic review and 
meta-analysis. BMJ Open. 2021;11(7):1–8.

4.	 Onder G, Palmer K, Navickas R, Jurevičiene E, Mammarella F, Strandzheva M, 
et al. Time to face the challenge of multimorbidity. A european perspective 
from the joint action on chronic diseases and promoting healthy ageing 
across the life cycle (JA-CHRODIS). Eur J Intern Med. 2015;26(3):157–9.

5.	 Willadsen TG, Bebe A, Køster-Rasmussen R, Jarbøl DE, Guassora AD, Waldorff 
FB, et al. The role of diseases, risk factors and symptoms in the defini-
tion of multimorbidity – a systematic review. Scand J Prim Health Care. 
2016;34(2):112–21.

6.	 Smith SM, Wallace E, O’Dowd T, Fortin M. Interventions for improving 
outcomes in patients with multimorbidity in primary care and community 
settings. Cochrane database Syst Rev [Internet]. 2021 Jan 15 [cited 2023 Jan 
30];1(1). Available from: https://pubmed.ncbi.nlm.nih.gov/33448337/.

7.	 Tran PB, Kazibwe J, Nikolaidis GF, Linnosmaa I, Rijken M, van Olmen J. Costs of 
multimorbidity: a systematic review and meta-analyses. BMC Med [Internet]. 
2022;20(1):1–15. https://doi.org/10.1186/s12916-022-02427-9.

8.	 Khanolkar AR, Chaturvedi N, Kuan V, Davis D, Hughes A, Richards M et al. 
Socioeconomic inequalities in prevalence and development of multimorbid-
ity across adulthood: A longitudinal analysis of the MRC 1946 National Survey 
of Health and Development in the UK. PLoS Med [Internet]. 2021 Sep 1 [cited 
2023 Apr 27];18(9). Available from: /pmc/articles/PMC8601600/.

9.	 Heins M, Korevaar J, Schellevis F, Rijken M. Identifying multimorbid patients 
with high care needs - A study based on electronic medical record data. Eur 
J Gen Pract [Internet]. 2020 [cited 2021 Jun 17];26(1):189–95. Available from: 
https://pubmed.ncbi.nlm.nih.gov/33337928/.

10.	 Rijken M, Struckmann V, Hujala A, Barbabella F, van Ginneken E, Schellevis F. 
How to improve care for people with multimorbidity in Europe? ICARE4EU 
consortium. World Heal Organ Reg Off Eur; 2016.

11.	 Kuluski K, Peckham A, Williams AP, Upshur REG. What gets in the way of 
person-centred care for people with Multimorbidity? Lessons from Ontario, 
Canada. Healthc Q. 2016;19(2):17–23.

12.	 Smith SM, Wallace E, O’Dowd T, Fortin M. Interventions for improving 
outcomes in patients with multimorbidity in primary care and community 
settings [Internet]. Vol. 2021, Cochrane Database of Systematic Reviews. John 
Wiley and Sons Ltd; 2021 [cited 2021 Jun 17]. Available from: https://pubmed.
ncbi.nlm.nih.gov/33448337/.

13.	 Tortajada S, Giménez-Campos MS, Villar-López J, Faubel-Cava R, Donat-
Castelló L, Valdivieso-Martínez B, et al. Case management for patients with 
complex multimorbidity: development and validation of a coordinated inter-
vention between primary and hospital care. Int J Integr Care. 2017;17(2):1–8.

14.	 Lange I, Campos S, Urrutia M, Bustamante C, Alcayaga C, Tellez Á et al. Efecto 
de un modelo de apoyo telefónico en el auto-manejo y control metabólico 
de la diabetes tipo 2, en un centro de atención primaria, santiago, chile effect 
of a tele-care model on self-management and metabolic control among 
patients with type 2 diabet. Rev Med Chil. 2010;138(6):729–37.

15.	 van het Bolscher-Niehuis MJT, den Ouden MEM, de Vocht HM, Francke AL. 
Effects of self-management support programmes on activities of daily living 
of older adults: A systematic review. Int J Nurs Stud [Internet]. 2016 Sep 1 
[cited 2022 Aug 16];61:230–47. Available from: https://pubmed.ncbi.nlm.nih.
gov/27400029/.

16.	 World Health Organization. Continuity and coordination of care A practice 
brief to support implementation of the WHO Framework on integrated 
people-centred health services. 2018.

17.	 McCarthy D, Mueller K, Wrenn J. Case Study Kaiser Permanente: Bridging 
the Quality Divide with Integrated Practice, Group Accountability, and 
Health Information Technology. 2009;17(June). Available from: https://www.
commonwealthfund.org/sites/default/files/documents/___media_files_pub-
lications_case_study_2009_jun_1278_mccarthy_kaiser_case_study_624_
update.pdf.

18.	 Palmer K, Marengoni A, Jureviviene E, Laatikainen T, Mammarella F, Muth C et 
al. Multimorbidity care model: recommendations from the consensus meet-
ing of the Joint Action on Chronic Diseases (CHRODIS). 2016;(February):1–21.

19.	 Leijten FRM, Struckmann V, van Ginneken E, Czypionka T, Kraus M, Reiss M et 
al. The SELFIE framework for integrated care for multi-morbidity: Develop-
ment and description. Health Policy (New York) [Internet]. 2018;122(1):12–22. 
https://doi.org/10.1016/j.healthpol.2017.06.002.

20.	 Margozzini P, Passi Á, Encuesta Nacional de Salud ENS. 2016–2017: un aporte 
a la planificación sanitaria y políticas públicas en Chile. ARS Med Rev Ciencias 
Médicas. 2018;43(1):30.

21.	 Ministerio de Salud. Orientación Técnica Programa de Salud Cardiovascular. 
Minist Salud, Gob Chile [Internet]. 2017 [cited 2022 Sep 20];87. Available from: 
http://familiarycomunitaria.cl/FyC/wp-content/uploads/2018/05/Programa-
de-salud-cardiovascular.-MINSAL-Chile-2017.pdf.

22.	 Zitko P, Durán F, Keil N, Monasterio A, Soto R, Leppe J. Programa de Atención 
Musculoesquelética en atención primaria: primera evaluación semestral. Rev 
Chil Salud Pública. 2010;12(1):26–36.

23.	 DIVAP MINSAL. Manual Operativo Programas de Salud Respiratoria (MINSAL). 
Man Oper Programas Salud Respir. 2015;51.

24.	 Ministerio de Salud; Gobierno de Chile. ORIENTACION TECNICA. Manejo del 
dolor cronico no oncologico en personas de 15 años y mas, en Atención 
Primaria. 2021.

25.	 Tellez A, Irazoqui E, Zamorano P, Varela T, Barros J, Muñoz P, Rain C, 
Espinoza MCS. Modelo de atención centrado en la persona con multi-
morbilidad (MACEP). 2020; Available from: http://innovacion.ancorauc.cl/
modelo-de-atencion-centrada-en-la-persona-con-multimorbilidad-macep-2/.

26.	 Téllez Á, Sapag J, Barros J, Poblete F, Zamorano P, Celhay P. Propuesta para 
la escalabilidad de un nuevo modelo de atención centrado en las personas 
y estratificado por riesgo para las personas con enfermedades crónicas en 
Chile. Propuestas para Chile - Concurs Políticas Públicas 2019. 2019;83–114.

27.	 Organización Panamericana de la Salud. Plan de acción para la prevención y 
el control de las enfermedades no transmisibles en las Americas 2013–2019. 
2014. 64 p.

28.	 Paula Z, Teresita V, Alvaro T, Manuel E, Paulina M, Francisco S. Impact of a 
patient-centered care model implemented in public health facilities in Chile: 
a real world evidence evaluation. J Public Heal Epidemiol. 2022;14(1):1–9.

29.	 Zamorano P, Muñoz P, Espinoza M, Tellez A, Varela T, Suarez F, et al. Impact of 
a high-risk multimorbidity integrated care implemented at the public health 
system in Chile. PLoS ONE. 2022;17(1):e0261953.

30.	 Varela T, Zamorano P, Muñoz P, Espinoza M, Tellez A, Irazoqui E, & Suarez F. 
Evaluation of a transitional care strategy implemented in adults with high-risk 
and multimorbidity in chile. Value in Health Regional Issues. 2023;38:85–92. 
https://doi.org/10.1016/j.vhri.2023.07.003.

31.	 Teresita, Varela Paula, Zamorano Paulina, Muñoz Carolina, Rain Esteban, 
Irazoqui Jaime C, et al. Evaluation of the implementation progress through 
key performance indicators in a new multimorbidity patient-centered care 
model in Chile Abstract BMC Health Services Research. 2023;23(1). https://
doi.org/10.1186/s12913-023-09412-9.

32.	 Keel G, Savage C, Rafiq M, Mazzocato P. Time-driven activity-based costing 
in health care: A systematic review of the literature. Health Policy [Internet]. 
2017 Jul 1 [cited 2023 Jan 17];121(7):755–63. Available from: https://pubmed.
ncbi.nlm.nih.gov/28535996/.

33.	 de Oriente U. D y G de E de SC en las PS de SMSO. Rem ecicep 2023. 2023.
34.	 Ministerio de Salud (MINSAL). Estrategia de cuidado integral centrado en 

las personas para la promoción, prevención y manejo de la cronicidad en 
contexto de multimorbilidad. Minist Salud. 2021;80.

35.	 Zhao QY, Luo JC, Su Y, Zhang YJ, Tu GW, Luo Z. Propensity score matching 
with R: conventional methods and new features. Ann Transl Med [Internet]. 
2021 May [cited 2023 Jan 17];9(9):812–812. Available from: https://pubmed.
ncbi.nlm.nih.gov/34268425/.

36.	 Hill J, Reiter JP. Interval estimation for treatment effects using pro-
pensity score matching. Stat Med [Internet]. 2006 Jul 15 [cited 2023 
Apr 27];25(13):2230–56. Available from: https://pubmed.ncbi.nlm.nih.
gov/16220488/.

37.	 Austin PC, Cafri G. Variance estimation when using propensity-score match-
ing with replacement with survival or time-to-event outcomes. Stat Med 
[Internet]. 2020 May 20 [cited 2023 Apr 27];39(11):1623–40. Available from: 
https://pubmed.ncbi.nlm.nih.gov/32109319/.

38.	 Corporate Finance Institute. Transaction Costs - Definition, Types, and 
Transaction Cost Economics [Internet]. 2021 [cited 2023 Jan 11]. Avail-
able from: https://corporatefinanceinstitute.com/resources/economics/
transaction-costs/.

39.	 Abimbola S, Ukwaja KN, Onyedum CC, Negin J, Jan S, Martiniuk ALC. Transac-
tion costs of access to health care: Implications of the care-seeking pathways 
of tuberculosis patients for health system governance in Nigeria. Glob Public 
Health [Internet]. 2015 Oct 10 [cited 2023 Jan 10];10(9):1060. Available from: /
pmc/articles/PMC4696418/.

40.	 Martinez MayraSapag, Jaime Z, Paula M, Paulina V, Teresita TA. Contribution 
of a multimorbidity person-centered care strategy to the Comprehensive 
Family and Community Healthcare Model in Chile. 2022;782–7.

https://pubmed.ncbi.nlm.nih.gov/33448337/
https://doi.org/10.1186/s12916-022-02427-9
http://www.pmc/articles/PMC8601600/
https://pubmed.ncbi.nlm.nih.gov/33337928/
https://pubmed.ncbi.nlm.nih.gov/33448337/
https://pubmed.ncbi.nlm.nih.gov/33448337/
https://pubmed.ncbi.nlm.nih.gov/27400029/
https://pubmed.ncbi.nlm.nih.gov/27400029/
https://www.commonwealthfund.org/sites/default/files/documents/___media_files_publications_case_study_2009_jun_1278_mccarthy_kaiser_case_study_624_update.pdf
https://www.commonwealthfund.org/sites/default/files/documents/___media_files_publications_case_study_2009_jun_1278_mccarthy_kaiser_case_study_624_update.pdf
https://www.commonwealthfund.org/sites/default/files/documents/___media_files_publications_case_study_2009_jun_1278_mccarthy_kaiser_case_study_624_update.pdf
https://www.commonwealthfund.org/sites/default/files/documents/___media_files_publications_case_study_2009_jun_1278_mccarthy_kaiser_case_study_624_update.pdf
https://doi.org/10.1016/j.healthpol.2017.06.002
http://familiarycomunitaria.cl/FyC/wp-content/uploads/2018/05/Programa-de-salud-cardiovascular.-MINSAL-Chile-2017.pdf
http://familiarycomunitaria.cl/FyC/wp-content/uploads/2018/05/Programa-de-salud-cardiovascular.-MINSAL-Chile-2017.pdf
http://innovacion.ancorauc.cl/modelo-de-atencion-centrada-en-la-persona-con-multimorbilidad-macep-2/
http://innovacion.ancorauc.cl/modelo-de-atencion-centrada-en-la-persona-con-multimorbilidad-macep-2/
https://doi.org/10.1016/j.vhri.2023.07.003
https://doi.org/10.1186/s12913-023-09412-9
https://doi.org/10.1186/s12913-023-09412-9
https://pubmed.ncbi.nlm.nih.gov/28535996/
https://pubmed.ncbi.nlm.nih.gov/28535996/
https://pubmed.ncbi.nlm.nih.gov/34268425/
https://pubmed.ncbi.nlm.nih.gov/34268425/
https://pubmed.ncbi.nlm.nih.gov/16220488/
https://pubmed.ncbi.nlm.nih.gov/16220488/
https://pubmed.ncbi.nlm.nih.gov/32109319/
https://corporatefinanceinstitute.com/resources/economics/transaction-costs/
https://corporatefinanceinstitute.com/resources/economics/transaction-costs/
http://www.pmc/articles/PMC4696418/
http://www.pmc/articles/PMC4696418/


Page 9 of 9Zamorano et al. BMC Health Services Research         (2023) 23:1041 

41.	 Khalil H, Kynoch K. Implementation of sustainable complex interven-
tions in health care services: the triple C model. BMC Health Serv Res. 
2021;21(1):1–10.

42.	 de Oriente S. Salud metropolitano sur. Servicio de Salud Metropolitano 
Sur-oriente Subsecretaría de Redes Asistenciales PROYECTO DE LEY DE 
PRESUPUESTOS AÑO 2022 Sub-Título Ítem Asig. Denominaciones Glosa N° 
Moneda Nacional Miles de $.

43.	 Oriente S, de salud metropolitano sur. ATENCIÓN PRIMARIA - Servicio de 
Salud Metropolitano Sur Oriente [Internet]. [cited 2023 Apr 27]. Available 
from: https://redsalud.ssmso.cl/atencion-primaria/.

44.	 Castro RE, Palacios A, Arenas A, Martorell B. Quantitative model to improve 
primary health care financing in Chile. Rev Panam Salud Publica/Pan Am J 
Public Heal. 2017;41:1–7.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://redsalud.ssmso.cl/atencion-primaria/

	﻿Economic evaluation of a multimorbidity patient centered care model implemented in the Chilean public health system
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Direct costs
	﻿Implementation and transaction cost

	﻿Results
	﻿Implementation costs
	﻿Transaction costs

	﻿Discussion
	﻿References


