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Objectives: To estimate and identify the variations in rates of Avoidable Hospitalization for Ambulatory Care Sensitive Conditions (AH-ACSC) in public institutions of the Mexican health system during the period 2010–2017.

Methods: Secondary analysis of the hospital discharge database of the Ministry of Health (MoH) from 2010 to 2017. AH for ACSC was calculated by age group and sex per 100,000. Variations per year between institutions were calculated with the extreme quotient (EQ), coefficient of variation (CV) and systematic component of variance (SCV). Adjusted AH rates were calculated by group of causes (acute, chronic and preventable by vaccination). Adjusted AH trend rates were analyzed by Join Point Regression.

Results: For the period 2010–2017, the number of AH for ACSC decreased from 676,705 to 612,897, going from almost 13% to 10.7% of hospital discharges. There is consistency in terms of relative variance magnitude. But, with regards to SCV, the change remained constant, and in a second period of 2015–2017, high variation was observed by SCV ≥ 3. All-cause AH is diminishing in all institutions. AH rates for diabetes are the highest, but like other chronic diseases, there was a decline in the period from 2010 to 2017. The relative reduction varied from 15% for heart failure to 38% for complications from diabetes or hypertension, to 75% for angina.

Conclusions: AH for ACSC is an indirect indicator of quality and access to first-level care. Variations by institutions are observed. This variation in CV and SCV across subsystems and states may be due to inequities in the provision of services. The factors that contribute to the burden of AH for ACSC in the Mexican Health System require detailed analysis.
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INTRODUCTION

The efficiency and effectiveness of health systems has been a priority for all countries, and one of the challenges in health policy. This has focused on the need of developing indicators of health system performance, as well as specific indicators of quality of care at the different levels. Avoidable hospitalizations (AH) for ambulatory care-sensitive conditions (ACSC) has been considered an indicator of quality of care at the primary care level. ACSC has been defined as those “conditions where good outpatient care can potentially prevent the need for hospitalization” (1). That is, those diseases sensitive to prevention, diagnosis and treatment on an outpatient basis, which can be adequately and timely attended at the first level of care, such as acute conditions, which could be preventable, if timely access and provision of services is guaranteed on an outpatient basis, and, in the case of certain chronic diseases such as diabetes mellitus and hypertension, surveillance and control at the primary care could prevent complications caused by hospitalization (2).

Weissman (3), from a panel of experts, defined a list of 12 ACSC, which has been used by many authors, Gusmano (4) among others, whose study compared the differences in AH for ACSC in large cities, using it as an indicator of equity and efficiency of the health system, and as an indicator of access to primary care (4). In 2009, Purdy (5) conducted a study with the aim of exploring the different ACSC codes related to potentially avoidable hospitalizations and proposed a list of 19 codes. Since then, various authors have used these proposals as a starting point to define by consensus the most appropriate codes according to their context, and some have considered the importance of defining categories that group codes, considering whether it is an acute, chronic or preventable condition (6, 7).

ACSC hospitalization rates vary by geographic area and by population group, suggesting that characteristics related to availability of and access to primary care services and timely outpatient care are determining factors (6). AH for ACSC has been considered as a proxy indicator of the performance of primary care in many countries (8–10). Primary care (the first level of care) is the initial point of contact with the health care system. When care is continuous, comprehensive and coordinated, it should reduce a large number of events and chronic disease complications, and promote better use of resources (11).

The results of some studies show that high rates of AH suggest a great disparity in access to primary care services (12). The results of studies performed in the US have evidenced that high rates of AH are greater in a population with limited medical coverage, such as the case of the Hispanic population with low socioeconomic level, and in areas where the providers of primary care are scarce (8). Other studies have shown that the socioeconomic level is a determining factor of AH for ACSC (13).

In the last two decades, the behavior of AH for ACSC has varied by period and public health system institution in Mexico.

The health system in Mexico is characterized by being a system of government with vertical public institutions, which has been generated through agreements through a corporatist policy, with little or no participation of citizens, patients or consumers of services.

The National Health System (NHS) in Mexico is a segmented system, with different health subsystems that historically have involved different social security institutions at the federal and state levels, as well as a subsystem of health protection, formerly called System for Social Protection in Health (SPSS, by its acronym in Spanish) colloquially known as Seguro Popular which between 2013 and 2018 was responsible for providing health coverage to the population not covered by any of the social security institutions. In addition, the NHS considers within its sector a private health care subsystem, where the payment is mainly out-of-pocket or by insurance companies.

The social security public institutions in the NHS are:

1. The Mexican Institute of Social Security (IMSS, by its acronym in Spanish), responsible for the provision of services to 32% of workers in the private formal sector and their families.

2. The Institute for Social Security and Services for State Workers (ISSSTE, by its acronym in Spanish), whose coverage is 7.4% of total federal government workers.

3. Petróleos Mexicanos (PEMEX), the Secretariat of Defense (SEDENA, by its acronym in Spanish) and the Secretariat of the Navy (SEMAR, by its acronym in Spanish) cover ~2% of the total population with social security.

Seguro Popular, until 2018, was responsible for providing services to the population without social security. It reached a coverage of >57.2 million people corresponding to 43.5% of the whole population (14–16). Currently, these services are covered by the recently created National Institute of Health for Welfare (INSABI, by its acronym in Spanish) which operates under the same scheme as the SPSS.

Private medical services account for 44% of the demand for outpatient services and 21% of hospital admissions nationwide (17).

For 2001–2009, IMSS showed a decrease in the age-adjusted AH from 87.5 to 72.6 per 10,000 people and 56% of the causes were diabetes mellitus, gastroenteritis, respiratory diseases, prenatal care and delivery, and urinary tract infections (18). For 2001–2011, there was an increase in AH for ACSC, according to a study by Lugo-Palacios (19), who analyzed hospital discharges at the state and jurisdictional level in 248 public hospitals of the MoH. More recently, it has only been reported that the volume of AH from diabetes mellitus (DM) is ACSC, as well as the burden of the disease due to secondary complications to DM, as a determinant of AH rates (20, 21).

AH for ACSC can be preventable by receiving timely and safe care, thus avoiding complications that lead patients to unnecessary hospitalization. This reality is an element that should be emphasized to health professionals at the first level of care, since in the new reality that the COVID-19 pandemic has forced us to face, the primary care has a preponderant role in their reduction.

The objective of this report is to: (a) estimate the AH rates for ACSC in public institutions of the Mexican health system during the period 2010–2017; (b) identify the variations in the main public institutions of the health sector in Mexico during the period 2010–2017.



METHODS

A secondary analysis of databases on ACSC hospitalizations in Mexico from 2010 to 2017 was performed. The main source of information was the Automated System of Hospital Discharges (SAEH, by its acronym in Spanish) of the three most important institutions in Mexico, regarding coverage of the health system: IMSS, ISSSTE, and SSA.


Standardization by Age and Sex

Crude rates for avoidable hospitalizations were calculated by age groups and sex per 100,000; by year, institution, state and cause; the numerator was the corresponding preventable discharges, calculated with the sectoral hospital discharges base from the MoH (22).

As denominator, the population at mid-year for Mexico and by state was used, estimated by CONAPO (23) for the years 2010–2017. In the case of rates by institution, we used the entitled population of the ISSSTE and the populations not covered by social security reported in the MoH dynamic cubes (24) and in the IMSS, the enrolled insured population (Mexican Institute of Social Security, accessed in 2021) (25).

Regarding ACSC as causes of avoidable hospitalizations, we took as a starting point the classification of Purdy 2009 (5), which included 19 categories, adding two additional categories that apply to their context in Mexico based on previous studies (17, 26, 27). These 21 categories of ACSC were grouped into acute, chronic and preventable by vaccination, using the classification proposed by Page (7). The categories and ICD 10 codes associated are shown in Table 1.


Table 1. ACSC categories, ICD 10 codes.

[image: Table 1]

Using direct standardization, adjusted rates were calculated, with 95% confidence interval and standard error, by age group and sex per 100,000 for avoidable hospitalizations, by year, institution, state and cause. In order to take into account the aging process of each of the populations, the population corresponding to the year 2019 was used as the standard population.

Calculation of adjusted rates was performed in the statistical package Stata version 16.0 (Stata, Stata Corp, College Station, TX).



Quantifying the Variation

The variations per year between institutions were calculated using the extreme quotient (EQ), coefficient of variation (CV) and systematic component of variance (SCV). EQ was calculated by the ratio of 95th percentile between 5th percentile, while the CV is given by the standard deviation between the average rates, and finally the SCV was calculated according to McPherson (28) and, variations >3 in the SCV suggested important differences in clinical practice or in medical criteria:
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Join Point Regression

By cause group (acute, chronic, and vaccine-preventable) for each institution, age, and sex, adjusted AH rates were calculated. Trends in adjusted AH rates were analyzed by Joint Point Regression (29) using the Join Point Regression Program (30) version 4.8.0.1.

The years where trend changes occurred, the annual percentage of change (APC), as well as the average annual percentage of change (AAPC) over the entire period (2010–2017) were identified.

Join points were identified using a series of permutation tests, with a significance level of 0.05 using a Monte Carlo method and a natural log-lineal model (31).




RESULTS

Table 2 shows the crude and age- and sex-standardized rates of AH for ACSC per year and their variation. The number of hospitalizations for ACSC decreased from 676,705 to 612,897, going from almost 13% to 10.7% of hospital admissions. For the standardized rate, there was a change from 638 to 503 per 100,000 habitants.


Table 2. Global hospital discharge in Mexico: Variation 2010–2017.
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There appears to be little change between the different measures of variation, and there is consistency in terms of the relative magnitude of variation. But, with respect to SCV, the change remains constant, and in a second period of 2015 to 2017, high variation by SCV ≥ 3 is observed (according to McPherson) (27).

Table 3. By clinical conditions, the evolution of the rates of hospitalizations by ACSC over time was variable. Hospitalizations for diabetes complications were high and, similar to other chronic conditions as they decreased from 2010 to 2017. The relative decrease ranged from 15% for heart failure, 38% for complications from diabetes or hypertension, and up to 75% for angina. There were no changes in the rates for vaccine preventable conditions and increased rates for acute conditions.


Table 3. ASCS by cause, age/sex adjusted rate (IC 95%)–Period 2010–2017.
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The rates of hospitalizations for ACSC adjusted by age and sex for each state in the country distributed in 5 groups from lowest to highest magnitude, as shown in Figure 1. The highest rates of avoidable hospitalizations were reported in Baja California Sur (960 per 100 thousand) and Mexico City (840 per 100 thousand), and the lowest rate was in the north of the country, in Nuevo León, with a rate of 101 per 100 thousand.


[image: Figure 1]
FIGURE 1. Geographic pattern of the AH rates by ACSC in México.


The results of the joinpoint analysis by clinical condition categories for each institution, applied to the AH rates by ACSC for the years 2010–2017, are reported in Table 4. Figure 2 shows the trends according to the joinpoint identified in the analysis. For clinical conditions, in their different groups (all, vaccine-preventable, chronic and acute), an average annual decrease (AAPC) was observed for the period 2010–2017.


Table 4. Joinpoint analysis of age-sex standardized AH rates by ACSC categories by institution 2010–2017.

[image: Table 4]


[image: Figure 2]
FIGURE 2. Join Point Regression Models. AH by ACSC in the public health system in México. Period 2010–2017.


For all causes combined, for each institution, a downward trend curve is observed, although significant only for SS. The rates of standardized AH decreased significantly from 2010 to 2017. The average annual decreases for IMSS and ISSSTE were −4.47% [95% CI (−5.89, −3.04) and −7.28 (95% CI −9.57, −4.92], respectively. A joinpoint was detected in 2013 for the rates of AH in IMSS with annual change (APC) of −6.47% (95% CI −9.07, −3.79) (Table 4; Figure 2).

Vaccine-preventable conditions showed the most stable rates, although not significant. The rates of AH in SS increased <1%, but then remained stable, in contrast with IMSS and ISSSTE, whose trend curves were in reduction, with average annual change of −0.8% (95% CI −2.17, 0.58) and −1.22% (−5.09, 2.81), respectively.

Regarding the rates of standardized AH for acute conditions during the period 2010–2017, the slopes were constant toward reduction with statistically significant average annual change only for IMSS and ISSSTE. The only joinpoint detected in 2013 was for rates of hospitalization for ACSC in IMSS, with an annual change (APC) of −8.06% (95% CI −10.3, −5.7) (Table 4; Figure 2).

The adjusted rates for chronic conditions were toward reduction in the study period (2010–2017), with average annual change of −1.65%, −4.32%, and −8.8% in SS, IMSS, and ISSSTE, respectively.



DISCUSSION

As has been documented in other studies, the rates of avoidable hospitalizations for ambulatory-care sensitive condition are considered an indirect indicator of the quality at the primary care, as well as an indicator of access to health services (32). The results of this analysis show how the rates of AH for ACSC, while decreasing at the country level, have differential variations among the health institutions. These variations can be explained by the characteristics of the health care system, which have an impact on access to health services and the capacity of services to resolve the demand for care, which are differential.

In the Mexican health system, the primary care level is the gateway to the health system (33, 34). However, in the last 12 years the MoH has implemented programs to improve access to primary care, with interventions for certain acute and chronic conditions (35, 36). Nevertheless, some inequities in access are still observed, especially in areas where the geographic and cultural conditions make the use of health services difficult, as seen in the AH for ACSC by state (37).

Another aspect that must be considered is that Seguro Popular users do not have an income for the time it takes to go to a first level consultation, while social security users usually receive an incapacity and a payment for the day. This means that patients with acute and more complicated conditions go to the emergency department; although, unfortunately, we are unable to identify emergency admissions at this level. Besides that, the population may have to acquire or access to treatment in some cases, while in others, the difficulty may be due to the patient's needs and their perspective regarding the cosmovision about which is the most adequate handling, and family support, which comes closest to cultural and ideological factors, fundamental in their control, as in the case of chronic diseases such as DM.

However, the existing variability in the practice of health care professionals, with deficiencies in the processes of care, has been documented (38, 39). A hypothetical explanation refers to differences in the level of training of health professionals and the type of incentives in their performance. Without leaving aside what refers to the structure and resources of medical units, which in many cases are not sufficient or sustainable to face the health needs of the population.

On the other hand, although the results of the overall rate of AH for ACSC are low compared to those reported by other studies (40) according to the ICD 10 codes, in Mexico, there is variability among institutions and periods, as shown by our results. The rates of AH in IMSS, identified in previous studies, remained constant for the period 2001–2009, unlike that found in 2010–2017, where there was a reduction in AH for ACSC.

However, the most prevalent cause of AH is related with diabetes mellitus in both studies. It is possible that during the study period there was a strengthening of health care at the first level, as with the implementation of programs focused on improving the quality of care in chronic diseases, specifically in the population with diabetes mellitus. Another element to be considered is the operation of the network of services that seeks coordination actions from the first to second level in order to improve the quality of care.

When comparing the results with those of Lugo-Palacios (19) in the specific population of the SS, a great variability is seen among states, but the overall rate of AH in these results does not show changes, which could be due to the source of information and the type of analysis.

Heterogeneity was observed in the rates of AH among the subsystems and states. One explanation for this would be given by the differences in the population with regard to social, cultural and economic determinants that influence in the use of health services, in spite of the changes in the process in health care at the first level, as has been observed in other studies (35, 41). The differences observed in the AH for ACSC between men and women (data not shown on tables) may be explained by different patterns of morbidity and utilization of health services (42). Women use more first-level services than men, so this group would have less control of its health and would need more specialized services for complications at the second and third level of care (43). Men are more reluctant to seek health services, which affects the timeliness of care and increases the likelihood of a hospitalization that could have been avoided. There is no doubt that there is an impact on AH for ACSC of acute conditions by the jump observed in the year 2013 toward reduction in the rates; however, this is significant for the IMSS population.

One of the limitations of this study is that the information was obtained from three sources of information, SAEH, IMSS and ISSSTE, so there is a limitation in relation to the validity of the main and secondary diagnosis at the time of hospital discharge. Another limitation was the lack of other variables or relevant information that could explain the variations observed in the different states and among the public health institutions analyzed. It is considered important to identify other sources of information that would allow us to know the individual characteristics of the population that uses hospitalization services, as well as their trajectory through the health system, in addition to identifying the availability of first-level physicians, not only in public institutions, but also to review the participation of private institutions at the regional level. The limitation of using a code list to quantify the frequency and trend of AH for ACSC is that there is no strategy to identify those admissions that were transferred from another medical unit or hospital. In addition, it is important to consider the infrastructure of the hospital units, such as the number of beds, the number of professionals and the characteristics of the provision of services.

However, the available database used for the HA analysis does not have the information regarding the number of professionals, number of beds, to establish any associations.

The system of patients' transfers is not standardized and it is difficult to take it into account from a secondary source of information.

One of the challenges is to generate an integrated information system that will allow the registration of variables related to the infrastructure of the facilities, as well as human resources, and variables related to the process of care, communication and coordination with the network of services from the hospital to the primary care unit.


AH for ACSC in the Context of COVID-19

The current activity of primary care health services has changed, as has hospital care. To ensure the response capacity of the health system, it has been necessary to expand the number of hospitals and ICU beds, but it has also been necessary to reorganize the path that patients must follow from the point of entry into the health system, at the different levels of care, especially in the most remote populations with little access to health services (44, 45). Many of the individuals who presented COVID-19 have chronic diseases whose control must be resolved at the first-level care. However, from the start of the pandemic, the organization of health services has restricted access to this group of patients due to their vulnerability and risk of contracting the SARS-COV2 virus, which can alter the clinical course of their health status. The results on the behavior of the COVID-19 disease show how the probability of presenting severe symptoms that require hospital management and ICU bed is greater in the population that presents diabetes mellitus, hypertension, obesity, and other chronic diseases (46). We consider it necessary to have pre-pandemic information, since during the year 2020 the quality of care could be affected by changes in surveillance and ambulatory control of people with chronic and other preventable diseases, which will possibly impact hospitalization and mortality rates.




CONCLUSION

AH for ACSC can be used as proxy indicator of access to primary care, but it can also be a measure used to observe the availability of hospital services. It is observed that there are variations by institution. The variation observed in the CV and SCV among subsystems and states may be caused by inequities in the provision of services. It is necessary to analyze in more detail the structural factors of the services and the effect of COVID-19 on the burden of AH for ACSC in the Mexican health system.
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