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Introduction: In Morocco, AMO-Tadamon is a basic mandatory health insurance scheme designed to ensure right to health for all. 
Implementation of this reform is advantageous for access to healthcare services. However, its impact on continuity of care needs to be 
assessed. In this study, we aimed to evaluate its impact on continuity of care for breast cancer patients at the Oncology Center of CHU 
Mohammed VI-Tangier between September 2022 and September 2023.
Methods: This was a mixed longitudinal cohort study. Follow-up information was collected over 13 months. December 1, 2022 was 
the index-event. Continuity of care was measured using “Bice-Boxerman Continuity of Care Index” and “Usual Provider Continuity” 
over three chronological sequences.
Results/Discussion: We recorded 74 cases in total, 16/74 were lost to follow-up (21.6%). Significant association (p=0.001; CI 
(0.01–0.04)) was observed between AMO-Tadamon generalization and continuity of care in our patients. For both indicators (UPC and 
COCI), mean continuity of care scores ranged from 0.25 to 0.75 over the three reference periods. This indicates a moderate overall 
continuity of care. During the first 4 months of this reform, significant positive associations were found between Therapy postpone-
ment and its implementation (p=0.003; CI (0.01–0.04)). Moreover, access to expensive drugs was significantly higher in the 
postgeneralization period (p=0.027; CI (0.01–0.04)).
Conclusion: Our study suggests a negative impact of this reform on patient care during the period of its generalization and a positive 
effect on access to expensive drugs after its generalization. A long-term follow-up study is planned. This will assess the impact of this 
reform on survival.
Keywords: continuity of care, breast cancer, basic mandatory health insurance, medical coverage

Introduction
Background
The usage and definition of the concept of continuity of care varies considerably in the medical literature, but the 
consensus is that continuity of care is the uninterrupted provision of care for a given patient either in time or between 
care providers.1–3

In their review of the multidisciplinary literature, Haggerty et al divided the concept of continuity of care into three main 
dimensions: informational continuity, relational continuity, and management continuity. Depending on the type and context 
of care, the meaning and use of each of these three concepts may vary.1 Continuity of care in specialty care, including 
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oncology, means continuity of management, according to Haggerty et al. This is reflected in the ability of multiple health care 
providers involved in a patient’s care to provide coordinated and complementary care within a reasonable time frame, in 
agreement with a protocol of care and a shared management plan.1 Nevertheless, in 2012, the Cochrane review combined the 
three dimensions of continuity of care in the disciplinary field of oncology. Therefore, continuity of care for a patient with 
cancer is the combination of good information transfer, good relational and interpersonal skills and good care coordination.2 

It is the way in which a cancer patient experiences care over time, as being coherent and linked.2

Continuity of care is an indispensable dimension of the quality and organization of healthcare services. Numerous 
studies have demonstrated its association with increased health system efficiency, improved health outcomes and lower 
health system costs. Furthermore, reduced risk of hospital admission, readmission to hospital, multi-morbidity and 
mortality are associated with good continuity of care. It also contributes to better therapeutic compliance, patient 
satisfaction and quality of life.4–19

Ensuring continuity of care is a key issue for all stakeholders in the healthcare system. It therefore needs to be 
regularly assessed and improved. Obviously, assessing continuity of care is fundamental for evaluating the impact 
of structural and organizational changes in health care delivery and their consequences. As established by Saultz in 
20033 and Jee and Cabana in 2006,20 several indicators have been developed to measure continuity of care. These 
indicators are generally related to longitudinal continuity. Depending on their use and purpose, they are grouped 
into five categories. These include measures based on the duration of the patient-provider relationship, the density 
of medical visits, the dispersion of providers, the sequence of visits to providers, or simply the patient’s subjective 
perception of continuity of care.20 In the context of chronic pathologies and long-term diseases, the indicators used 
by researchers to measure continuity of care are still not agreed upon, as there is considerable methodological 
heterogeneity among published studies and no standard indicator has been developed for this measurement.2,20

In Morocco, the health system has achieved considerable advancements, evidenced by better survival rates, 
health indicators and reforms designed to enlarge the scope of health insurance coverage. Additionally, as in many 
other countries around the world, the succession of health crises that shook the world made it necessary to reform 
the health system at every levels of the Moroccan government. In this quest for improved service quality and 
universal health coverage, the “AMO Tadamon” project was born. The aim of this reform is to provide universal 
health coverage. In the same direction, in order to participate effectively in achieving the objectives of this reform 
with the help of the other actors, the Moroccan Ministry of Health has accelerated the implementation of the 
structuring projects included in the “AMO Tadamon” support strategy.21–23

Instituted by law 27–22, which completes and amends law n°68–00 on medical insurance, this reform is one of the main 
pillars of the project to universalize social protection for Moroccans. It guarantees medical coverage for the poor and vulnerable. 
In fact, as of December 1, 2022, all beneficiaries of the medical assistance scheme for the economically underprivileged - 
RAMED (a system of free public access to health care for the underprivileged who lack health insurance, which has proven to be 
limited by the inability of public hospitals to meet the needs of most patients) will be enrolled in the mandatory basic health 
insurance (AMO-Tadamon) (dedicated to the insured and their dependent family members). Contributions are based on income. 
For those unable to pay, the monthly contributions are paid by the state, while the rest of the population pays according to their 
income. The AMO-Tadamon system allows patients to receive treatment in private health facilities rather than being restricted to 
public facilities as it was with RAMED. This health insurance offers insured persons and their dependents the possibility of using 
the services of public health facilities free of charge, in addition to access to care provided by the private sector.24–28 This new 
reform aims to both reduce the burden on public health facilities and ensure equal access to health resources.

In terms of access to health care, the implementation of such structural reform is advantageous. Nonetheless, its 
impact on continuity of care needs to be assessed, particularly for cancer patients, for whom compliance with dose 
intensity is essential.

Objective
In this context, we aim to assess the impact of the basic mandatory health insurance AMO Tadamon on the continuity of 
care among breast cancer patients, covered by this health insurance and treated at the Oncology Center of the CHU 
Mohammed VI in Tangier.
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Materials and Methods
Study Design and Setting
We conducted a mixed longitudinal cohort study using the medical-administrative database of the Oncology Center of the 
CHU Mohammed VI of Tangier, which is managed by ENOVA software and supplied with all patient data (socio-
demographic, clinical, therapeutic and evolutionary).

Study Population
Our cohort is exhaustive and includes all patients with confirmed breast cancer (localized and/or metastatic), who 
received at least two courses of chemotherapy or hormonal therapy before the implementation of AMO-Tadamon. 
These patients continued their treatment between September 1, 2022, and the end of September 2023. They were 
beneficiaries of the former RAMED medical assistance scheme and had experienced the switch of their scheme to 
AMO-Tadamon since December 1, 2022. Patients under 18 years of age, patients on tamoxifen and not candidates 
for switching to antiaromatases (AAs) or adding LH‒RH analogs (aLHRHs), patients under posttherapeutic 
monitoring and patients with incomplete identification and clinical data were excluded from our study.

Data Collection
The follow-up period is staggered over a 13 months from September 1, 2022, to the end of September 2023. We collected follow- 
up information using a data collection sheet (3 items related to sociodemographic, clinical and therapeutic data) designed and 
completed by the research team from the patients’ electronic medical records managed by ENOVA software. The study’s “index 
event” corresponds to December 1, 2022 (AMO-Tadamon scheme launch date). Continuity of care (COC) was measured over 3 
chronological sequences using the Bice-Boxerman index (COCI=care dispersion indicator) and the usual provider index 
(UPC=care density indicator). The first sequence corresponds to the pre-intervention period, which is spread over 3 months 
before the index event. The second sequence corresponds to the intermediate period (intervention period), characterized by the 
entry into force of the reform and the generalization of the AMO-Tadamon (index event), which we spread over 4 months. The 
third sequence corresponds to the post-intervention period (post-generalization of AMO-Tadamon), which we spread over 6 
months from April 1, 2023, to September 30, 2023 (Figure 1).

Study start-date Study end-date

follow-up period 1= 
pre-intervention period

follow-up period 2= 
intermediate period ( 

intervention)

follow-up period 3= post-intervention period

Index event

Figure 1 Study design.
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For each period, information on chemotherapy and/or hormonal therapy treatments refers to whether the therapeutic 
protocols were fully administered or not, and how they were acquired (in-hospital treatment or treatment purchased by the 
patient). It is noteworthy that all the postponements of the treatment for clinical or biological reasons have been eliminated.

Variables
Continuity of care is our dependent variable. Based on corpus data, we have adopted the Bice–Boxerman index29 and the 
usual provider continuity (UPC) index30 as measurement indicators. Our selection criteria are measurability, validity, 
reliability, relevance, interpretability and availability of medical-administrative data:

● The Bice-Boxerman Index (COCI) is an indicator that measures the dispersion of care in terms of whether or not 
therapeutic protocols are complete and in terms of their acquisition (in-hospital treatment or purchased by the 
patient)26 (Table 1).

● The Usual Provider Continuity Index (UPCI) is an indicator used to measure the density of care. It is calculated 
with reference to the available in-hospital treatments. This is done by dividing the number of in-hospital treatments 
to the total number of treatments administered in each chronological sequence27 (Table 1).

Possible scores for both indicators range from 0 to 1. Continuity of care is considered low if it approaches 0 and high 
if it approaches 1. We have classified continuity of care into three levels according to the value of the scores: the low 
continuity level refers to scores below the first quartile of 0.25, the moderate level refers to scores between 0.25 and 0.75, 
and the high level refers to scores above the third quartile of 0.75 to 1.00.

Independent Variable
Entry into force of the generalization of the basic mandatory health insurance “AMO Tadamon”.

Covariates
Sociodemographic, clinical, therapeutic and evolutionary data.

Statistical Analysis
The data collected were entered into Excel and then analyzed using IBM SPSS software (IBM SPSS Statistics Version 25). 
The first step was a descriptive analysis:

● For quantitative variables, means were calculated.
● For categorical variables, percentages were calculated.

Second, a univariate analysis was performed using the Chi-square test to compare percentages. We then calculated the 
mean ranks of the two continuity of care indexes and prioritized them according to the three levels of continuity of care. 
We then tested our results using Friedman’s nonparametric test for matched samples.

Table 1 Indicators for Measuring Continuity of Care

Indicator Calculation 
Formula

Represented Concept

Bice-Boxerman index COCI 

(continuity of care index)
COCI ¼ ∑ni

2 � N
N N� 1ð Þ

COCI is an indicator that measures the care dispersion according to whether or not 

therapeutic protocols have been completely administered, and how they are acquired  
(in-hospital treatment or purchased by the patient).

Usual Provider Continuity index 

UPCI
UPCI ¼ ∑nij

N
The UPCI is an indicator that measures the care density with reference to available  

in-hospital treatments.

Notes: N= total number of treatments per sequential period. ni = total of: (in-hospital treatment; purchased treatment, unadministered treatment; incomplete treatment). 
nij= in-hospital treatment.
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Ethics Approval and Consent to Participate
This study has been approved by the University Hospital Ethics Committee of Tangier (CEHUT) (IRB approval number: 
AC75FV/2024), which waived the requirement for informed consent to participate, because it is a retrospective study for 
which formal consent may be unnecessary.

However, it was conducted in compliance with the Helsinki Declaration and all elements of ethics are 
considered. We ensure that the confidentiality and privacy of every patient’s information are maintained, treating 
personal health data with the highest integrity and following applicable legal and regulatory standards, and 
insuring that individual identities will remain anonymous during both the collection of data and the final report 
of study results.

Results
Study Population Characteristics
After excluding ineligible cases, we identified a total of 74 cases to be processed, of which 16/74 (21.6%) were patients 
lost to follow-up during the reform period. The mean age of our study population was 53.35 years (σ= 11.97). The 
majority were from Tétouan and Tangier and lived in urban areas (Table 2).

Moreover, 81.1% of our patients are initially diagnosed at a localized stage, with SBR grade III in more than half. 
83.78% received a curative treatment strategy including chemotherapy, surgery, radiotherapy, and hormonal therapy. At 
62.2%, luminal B carcinoma is the most common molecular type (Table 3).

Table 2 Study Population Characteristics: 
Sociodemographic Characteristics

Characteristics Percentage %

Mean age (in years +SD) 53.35 ±11.97
Age group

[18–29] 0
[30–49] 45.95

[50–69] 44.59

70 et + 9.46
Marital status

Single 17.57

Married 62.16
Divorced 9.46

Widowed 8.11

Not defined 2.70
Living environment

Urban 79.73

Rural 20.27
Provenance

Tangier 31.08

Tetouan 39.19
Assila 5.41

Larache 4.05

Chefchaouen 8.11
Ksar Kbir 2.70

Ouazzane 4.05

Other 5.41
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Outcome Data and Main results
A significant association was observed between the generalization of AMO-Tadamon and the continuity of care for our 
patients (p=0.001 and IC (0.01–0.04)). On the one hand, the implementation of this reform had a negative impact on 
patient care during the period of its generalization by postponing therapeutic sessions and incomplete administration of 
therapeutic protocols. On the other hand, after it became generalized, the reform favored patient access to expensive 
drugs (Figure 2).

The mean continuity of care scores obtained over the three reference periods for both indicators (UPC and COCI) 
ranged from 0.25 to 0.75 (0.62 before, 0.47 during, and 0.44 after the generalization of AMO-Tadamon). This indicates 
an overall moderate continuity of care at the Oncology Center of CHU Mohammed VI in Tangier. However, this 
continuity of care tends to be higher before the transition from RAMED to AMO-Tadamon (mean=0,62) and lower 
during the period of its implementation (mean=0.47 and 0.44, respectively) (Table 4).

After comparing the mean ranks of the scores of the two indicators within the three linked series, a significant positive 
association (p=0.003 and CI (0.01–0.04) was found between treatment postponement and the implementation of AMO- 
Tadamon during the first four months after its introduction. In addition, access to expensive drugs was significantly 
higher among patients in the post-generalization period (p=0.027 and CI (0.01–0.04)). However, there was no significant 

Table 3 Study Population Characteristics: Clinical, 
Therapeutic and Evolutionary Characteristics

Characteristics Percentage %

Undergoing treatment

Yes 78,38

No 21,62
SBR grade

I 4,05

II 39,19
III 56,76

Molecular type
Luminal B 62,16

Triple negative (TNBC subtype) 12,16

HER (+) 14,86
Luminal A 10,81

Histological type

NOS. ductal carcinoma 68,92
Lobular carcinoma 18,92

Other 12,16

Initial Stage
Located 81,08

Metastatic 18,92

Therapeutic strategy
Curative 83,78

Palliative 16,22

Therapeutic sequence
CMT-Surgery 12,16

CMT- Surgery -RTH 33,78

Surgery -CMT-RTH 31,08
Surgery –RTH 5.41

Surgery –CMT 4.05

CMT-CRC- Surgery 13,51
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difference between the AMO-Tadamon generalization period and the post-generalization period regarding the continuity 
of chemotherapy and/or hormonal therapy with in-hospital drugs (p=0.027 and CI (0.01–0.04)) (Table 5).

Discussion
Key Results and Interpretation
Recommendations for the management of patients with breast cancer provided by clinical practice guidelines and 
algorithms confirm that adherence to treatment options and follow-up procedures reduces the relative risk of recurrence 
and improves survival, and that any undue delay would reduce the efficacy of therapy.31–34 In this study, we examined the 
impact of the reform of the basic mandatory health insurance “AMO-Tadamon” on the continuity of care among patients 
with breast cancer (breast cancer patients’ follow-up).

For all visits to the oncology service, we calculated the COCI (visit dispersion) and UPCI (visit density), based on 
observations reported by the treating physicians. These observations relate to whether or not the therapeutic protocols 

66,2%

46,9%
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4,7%

14,1%

20,8%

17,5%

22,8%

17,3%
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purchased treatment

incomplete treatment

unadministered treatment

Figure 2 Patient access to treatment by sequential period.

Table 4 Continuity of Care Mean Scores for the 
Three Reference Periods

Means Mean-ranks

COC1 + UPC1 mean 0,6196 2,28
COC2 + UPC2 mean 0,4746 1,88

COC3 + UPC3 mean 0,4428 1.84
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were fully administered and how they were acquired (in-hospital treatment or purchased by the patient). Overall, we 
observed that switching from RAMED (the medical assistance program for the economically disadvantaged) to AMO- 
Tadamon was associated with decreased continuity of care as a result of postponement of therapeutic sessions and 
incomplete administration of therapeutic protocols. But, once generalized, this reform promoted patient access to 
expensive drugs.

Before the switch from RAMED to AMO-Tadamon, stock-outs of anticancer drugs available free of charge at the 
oncology center were the main reason for the moderate level of continuity of care (index 0.62) and treatment 
postponement. This is combined with the financial impossibility of external purchase by patients. During the period 
of AMO-Tadamon implementation (intervention period), we found that treatment deferrals and low continuity of care 
(index 0.47) were mainly due to administrative barriers to accessing care, associated with the continued inability of 
patients to purchase expensive drugs. The overall percentage of patients lost to follow-up (21.6%) was also occurred 
during this timeframe, coinciding with the emergence of administrative barriers reported by healthcare providers. In the 
AMO-Tadamon post-generalisation period, the low continuity of care (index 0.44) is due to the high percentage of 
patients lost to follow-up, which occurred entirely during the AMO-Tadamon generalisation period. This period is also 
marked by the clear emergence of the possibility for patients to access expensive drugs externally, due to their 
coverage and/or reimbursement by the AMO-Tadamon Management Organisation. These current findings reveal gaps 
in cooperation and coordination between all parties involved, which can be attributed to the distinct aspects of health 
services, funding systems, management approaches, organizational dynamics, and the digital systems for managing 
patients’ medical records.

Our results support those of similar studies carried out in other countries, which reported that a lack of coordination 
and communication between different stakeholders, different levels of care, and different patients can be a major problem 
for continuity of patient care in health care reform.35–38 However, due to differences in the health care system and the 
nature of the reforms studied, the effects of the reform on continuity of care observed in this study may not be directly 
comparable to studies conducted in other countries.

Generalizability and Research Limitations
Some limitations are evident in the results of our study. First, even if exhaustive, our sample size was small (74 cases) 
because of the narrow inclusion and exclusion criteria. Consequently, we probably cannot presume that generalizability is 
applicable. Second, we measured the COCI and UPCI based on observations reported by treating physicians, referring to 
the complete administration or not of the therapeutic protocols and how they are acquired (in-hospital treatment or 
purchased by the patient). This is because we do not have data obtained directly from patient statements. Additionally, as 
our study was simple and quantitative, it lacked qualitative knowledge that could help us comprehend the perceived 
difficulties. It is also important to note that we did not perform a multivariate analysis of patient sociodemographic, 
clinical, therapeutic, and evolutionary characteristics that may simultaneously affect continuity of care.

Table 5 Comparison of the Mean Ranks of the Scores for the Two Indicators within the Three 
Linked Series

Comparison of Means Comparison of Mean-Ranks p value 95% Confidence Interval

mean 1/mean 2 mean-rank 1/mean-rank 2

0,62 0,47 2,28 1,88 0,003 0,01 0,04

mean 1/mean 3 mean-rank 1/mean-rank 3

0,62 0,44 2,28 1,84 0,027 0,01 0,04

mean 2/mean 3 mean-rank 2/mean-rank 3

0,47 0,44 1,88 1,84 0,581 0,47 0,69
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However, despite these limitations, our first-of-its-kind study offers insightful information. It makes a significant 
contribution to the continuity of care for cancer patients and to the health policy debate. In addition, the results 
demonstrated a negative impact of the reform of the basic mandatory health insurance on patient care, which could 
compromise patient survival. These findings show gaps in cooperation and coordination between all parties involved, 
which can be attributed to the distinct aspects of health services, funding systems, management approaches, organiza-
tional dynamics, and the electronic medical record systems of patients.

Conclusion
The implementation of the basic mandatory health insurance AMO-Tadamon has explicitly influenced the continuity of 
care among breast cancer patients followed-up at the Oncology Center of the CHU Mohammed VI of Tangier between 
September 2022 and September 2023. In fact, our study suggests a negative impact on patient care during the reform’s 
implementation period, but also a positive impact on access to expensive drugs after the reform’s implementation. This 
negative impact on patient care represents a survival risk. Therefore, it will be important to ensure adequate monitoring 
and support, to take into account the specificities of health services, the coordination and cooperation of the various 
actors involved, and the contextualization of the measures taken in accordance with the limited adaptability of traditional 
service structures and operations. These are essential tools for achieving the objectives of reform strategies and 
preventing certain adverse effects on patients’ health.
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