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Prolonged wait time is associated with
increased mortality for Chilean waiting list
patients with non-prioritized conditions
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Jocelyn Dunstan3, Scott Levin1 and Diana Prieto5

Abstract

Background: Most data on mortality and prognostic factors of universal healthcare waiting lists come from North
America, Australasia, and Europe, with little information from South America. We aimed to determine the
relationship between medical center-specific waiting time and waiting list mortality in Chile.

Method: Using data from all new patients listed in medical specialist waitlists for non-prioritized health problems from
2008 to 2015 in three geographically distant regions of Chile, we constructed hierarchical multivariate survival models
to predict mortality risk at two years after registration for each medical center. Kendall rank correlation analysis was
used to measure the association between medical center-specific mortality hazard ratio and waiting times.

Result: There were 987,497 patients waiting for care at 77 medical centers, including 33,546 (3.40%) who died within
two years after registration. Male gender (hazard ratio [HR] = 1.17, 95% confidence interval [CI] 1.1–1.24), older age
(HR = 2.88, 95% CI 2.72–3.05), urban residence (HR = 1.19, 95% CI 1.09–1.31), tertiary care (HR = 2.2, 95%
CI 2.14–2.26), oncology (HR = 3.57, 95% CI 3.4–3.76), and hematology (HR = 1.6, 95% CI 1.49–1.73) were associated with
higher risk of mortality at each medical center with large region-to-region variations. There was a statistically significant
association between waiting time variability and death (Z = 2.16, P = 0.0308).

Conclusion: Patient wait time for non-prioritized health conditions was associated with increased mortality in Chilean
hospitals.
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Background
Universal access to high-quality healthcare is a goal
many countries strive for [1–4]. To optimize allocation
and distribution of spending, countries have imple-
mented large reforms that build capacity, prioritize
resources, and set explicit waiting time targets for condi-
tions defined through cost-benefit analysis [5]. Results of
such health-system strengthening efforts and their effects
on the health of people suffering non-prioritized health
problems in South America are relevant for other low-
and middle-income countries advancing towards universal
healthcare [6, 7]. Chilean experience has generated

evidence of particular relevance for countries in the region
seeking to achieve universal healthcare (e.g., see evidence
from Bolivia [8], Brazil [9, 10], Colombia [11], Cuba [12],
and Mexico [13]).
Chile’s Health System is a two-tier system with 78% of

the population under public insurance and the remaining
covered by other mechanisms including private and
military insurance [14]. The public system consists of the
Ministry of Health (MINSAL) and its 33 Regional Health
Services (RHS), which are administrative agencies oversee-
ing the provision of healthcare at tertiary, secondary, and
primary medical centers. Since 2005, the public system
guarantees access to care with limited waiting time and
out-of-pocket payment for a specific set of health prob-
lems under the Health Explicit Guarantees (GES) Act
(previously named “Plan AUGE”) [15–17]. The prioritized
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health problems were selected on the basis of disease
burden and social preference [18], and they consume the
vast majority of installed capacity resulting in prolonged
waiting times for the remaining “non-prioritized” health
problems. There were over three million new specialty re-
ferrals for patients with non-prioritized conditions in
2016, out of which 43% remained in the waiting list [14].
As such, Chilean waiting lists have been intensely scruti-
nized and criticized in the press and by policy experts.
Much of the criticism has focused on a perceived higher
waiting list morbidity and mortality as well as on the wide
variations in the time that patients must wait [19]. In
2017, in response to these concerns, the Congress of Chile
commissioned medicine and public health experts to
study the wait list, with a focus on patients who died while
waiting or soon after [20].
The longest waiting lists in Chile are those for condi-

tions not prioritized by the GES Act. Therefore, the
present study of waiting list outcomes focuses on
non-prioritized patients referred to a specialist for the
first time. The objective of this study was to analyze how
medical center-specific waiting time performance is
related to medical center-specific mortality risk. We
hypothesized that patients who wait longer to see a spe-
cialist were at an increased risk of death.

Methods
Our study cohort consisted of all patients listed on a
non-prioritized waiting list between January 1, 2008, and
December 31, 2015. Data were collected from de-identified
and publically available waiting list databases of three
geographically distant RHS (Atacama, Valparaiso-San
Antonio, and Osorno). We chose this cohort of patients
from a recent ten-year period during which waiting list
policy was stable and relatively current (see Policy Time-
line in the Additional file 1). The three RHS selected
for this study were located in three distinct natural
regions: North, Central, and South Chile (see Fig. 1).
Sufficient follow-up time was included to accurately
determine the risk of death within 2 years of registra-
tion. During our study period, entry onto the waiting
list was at the discretion of the medical centers, and
hence we chose to assess medical center-level analyses
of waiting time and mortality risk.
In initial explorations (see the Extension and Robust-

ness of Main Results in the Additional file 1), we found
patients who died had consistently shorter wait times,
which can be explained by subconscious triage effect.
Hence, to isolate the effect of waiting on outcomes, we
measured the association of mortality and waiting at the
medical center-level following the two-stage study design
depicted in Fig. 2 (following the study designs presented
in [21–25]). Stage I provides hazard ratio (HR) estimates
for each medical center’s risk of death within 2 years

from patient registration on the waiting list. Stage II
measures the association between these HR and the
central tendency and dispersion of waiting time at each
medical center. This two-stage approach allows us pro-
file the outcome performance of medical centers consid-
ering the patient characteristics of the population they
serve.
In stage I, seven covariates were used to create our

model including patient’s age at listing, sex, insurance
coverage, area of residence, consulted medical specialty,
and referring and accepting medical center type.
Mixed-effects Cox regression models (also referred to as
frailty Cox models, hierarchical, or random effects sur-
vival models) were constructed to estimate the HR for
waiting list mortality at each medical center and the
various covariates previously described [26, 27]. We
selected a mixed-effects modeling approach to account
for clustered measures, i.e., those patients waiting at
medical centers of lower complexity (e.g., primary) are
more similar than those waiting at medical centers of
higher complexity (e.g., secondary, tertiary). These
clustered observations were specified in the models as
crossed random effects on the RHS and Accepting
Medical Center covariates. The proportional hazards as-
sumption was assessed graphically for the statistically
significant covariates. Factors not satisfying this assump-
tion were included as stratification factors in the model.
To comply with the broad opinion of the medical
community that the level of care must be taken into ac-
count when comparing medical centers’ waiting list out-
comes [19]. Patients were stratified at the time of listing,
and their HR for death within 2 years of registration was
calculated.
In stage II, each medical center’s median wait time

was first plotted against their HR. Our working hypoth-
esis was that patients who wait longer to see a specialist
were at an increased risk of death; hence, the main
explanatory variable is waiting time and is defined as the
median wait until the next available appointment at a
public healthcare facility. We measured the ordinal asso-
ciation between mortality risk and waiting time using
the nonparametric Kendall rank correlation coefficient
[28]. The results were plotted as scatterplots to show
variation and provide a complete picture of the data. We
tested the robustness of our main findings to 1) the exclu-
sion of low-mortality medical specialties, 2) the stratifica-
tion by level of care provided at each medical center, and
3) the outcome definition of 2-year mortality versus 2·5-
and 3-year mortality. Statistical analyses were performed
in R version 3.5.1 with the freely available statistical
packages survival version 2.41–3 [29], coxme version 2.2–
10 [30], and frailtypack version 2.12.6 [31]. To facilitate
study replicability, we have included all R scripts built for
data cleaning and analysis (see Additional files 2 and 3).
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Results
During our study period, 987,497 patients were added to
the non-prioritized waiting list. A total of 161 tertiary,
secondary, and primary care medical centers added
patients to the waiting list at the three geographically
distant RHS under study. All patients were followed up
until specialist consultation, surgery, death, or removal
from the waiting list due to clinical or administrative

reasons. As presented in Table 1, majority of patients
were adults between 15 and 45 years old (30%), female
(62%), publically insured (99%), urban residing (65%),
and waiting to be seen at a tertiary care medical centers
(91%). The median waiting time was 68 days (mean 190
days, Q25% 25 days, Q75% 204 days) and the overall
2-year mortality rate was 3 4%. Specialties with the lar-
gest waiting lists were Dentistry (13%), Traumatology

Fig. 1 Map of Chile and the Location of the Regional Health Services under Study. Death causes data source: Death Causes – Health Statistics and
Information Department 2014. Public health insurance data source: FONASA 2017. Population size data source: Population Projections 2018
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(11%), and Ophthalmology (12%) followed by Obstetrics
and Gynecology (10%), Adult General Surgery (7%), and
Otorhinolaryngology (7%).
Table 1 also shows that HR for death increased with

age, with the exception of patients aged 0–3 years old
who were at higher risk than other pediatric populations.
Male patients were at higher risk of death as compared
to female (HR = 1·65, 95% CI 1·61–1·69). Patients listed
with residency in rural areas were at lower risk of death
as compared to those living in urban areas (HR = 1·19,
95% CI 1·09–1·31). Patients referred from tertiary care
centers were at higher risk of death compared to those
referred from primary and secondary care centers (HR =
2·2, 95% CI 2·14–2·26).
Large region-to-region variations were found.

High-risk specialty referrals among all regions were
oncology (HR 3·57 95% CI 3·4–3·76) and hematology
(HR = 1·6, 95% CI 1·49–1·73). In Atacama, however, add-
itional high-risk specialties included pulmonary (HR =
2·05, 95% CI 1·8–2·32) and gastroenterology (HR = 1·3,
95% CI 1·14–1·48). The amount of variability of RHS
and accepting medical center types were expressed by
the model as standard deviations in the HR. The stand-
ard deviation of the HR associated with RHS was
relatively small (Std Dev 0·02), indicating RHS that are
one standard deviations away from the mean (HR 1·0)
would have 2% lower or higher mortality risk. In con-
trast, the standard deviation of the HR associated with
accepting medical center was large (Std Dev 0·79), indi-
cating that medical centers that are one standard
deviations way from the mean (HR 1·0) would have
220% lower or higher risk of death. Similar results
were obtained upon examination of 2·5- and 3-year
mortality (see Robustness to outcome definition in
the Additional file 1).
As shown in Fig. 3, medical centers’ waiting time

performance was plotted against the HR for death on

the waiting list for those same medical center’s patients.
Overall, we found a statistically significant association
between the high waiting time variability at each medical
center and their associated HR for death (Z = 2·16,
P-Value = 0·0308). We found no statistically significant
association between the median (and mean) waiting time
at each medical center and their HR for death (mean
waiting time and HR, Z = − 1·0362, P-Value = 0·3001;
median waiting time and HR, Z = 0·8550, P-Value =
0·3926). The result that waiting time variability is associ-
ated with increased HR for death remain when stratify-
ing by the level of care provided at each medical center
(see Correlation Analysis by Level of Care in the
Additional file 1). However, when concentrating the
analyses on a subset of high-mortality medical specialties
(mortality rate > 50th percentile), we found a statistically
significant association between prolonged waiting and
increased HR for death (mean waiting time and HR, Z =
2·3690, P-Value = 0·0178; waiting time SD and HR, Z =
2·1600, P-Value = 0·02591) (see Correlation Analysis for
High-Risk Medical Specialties in the Additional file
1). In our patient cohort, these high-mortality special-
ties included cardiology, cardiovascular surgery,
gastroenterology, nephrology, neurology, and urology.
The few outlier points seen in Fig. 3 were caused by
a few medical centers listing < 30 patients during our
study period. These patients were upgraded to higher
acuity medical centers, making their waiting times
extremely long. When these outliers were excluded
from the analysis, we found no significant change in
the results (data not shown).

Discussion
Whether low- and middle-income countries can meet
universal healthcare needs fairly is a prevalent policy
question [1]. In a large and representative sample of the
Chilean waiting list population, our analysis distinctly

Fig. 2 Study Design. Abbreviations: SD, standard deviation
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indicates several individual and geographical factors as-
sociated with increased risk of death. By far, the age and
sex of the patient as well as the type of medical specialty
for which the patient was listed were the most important
factors overall associated with increased mortality risk.
Additionally, we found a strong positive correlation
between medical centers’ waiting time performance and
mortality while controlling for patient, medical center,
and geographical factors. This suggests that, if the sole
goal is to reduce mortality risk in waiting lists not priori-
tized by the GES Act, how long patients wait and the
variability of this waiting time at each medical center
should influence the waiting list management system.
Furthermore, that both our study and that of the MIN-
SAL found waiting list mortality to be highly correlated
with medical specialty indicates that these criteria have
higher validity in predicting waiting list mortality (and
therefore urgency for prioritization) for this cohort [32].
There are several possible explanations for the

strong association of medical specialty with subse-
quent waiting list outcome. Cancer is the leading
cause of death in Chilean waiting lists [32]. Recent
data show a disproportionate prevalence and mortality
of lung and gallbladder cancer, potentially linked to
both genetic and socioeconomic factors [32–36]. While
the implementation of the GES Act, previously known as
the AUGE Act, has been associated with improvements in
breast cancer management [37], our data show that fur-
ther resources should be directed towards addressing per-
sistent inequalities for other highly prevalent cancers (see
Survival Analysis on Oncology in the Additional file 1).
Recent proposals include strengthening the prevention
and treatment of cancer by creating specialized medical
centers across the nation, initiating prevention programs
to decrease obesity and smoking for specific age and sex
groups, and increasing the cancer and palliative care
workforce [34, 38, 39]. Further research is needed to

understand the epidemiology of non-prioritized cancer
waitlists, in addition to investigate and anticipate
workforce requirements for cancer and palliative care
specialists.
Although there is evidence of improvements in access,

quality, and costs due to the GES Act, there are persist-
ent inequalities [40–51]. Our data show higher mortality
risk for men, which might be due to several reasons:
Chilean male patients have a higher prevalence of
high-mortality conditions compared to women [18], they
consult less [52], and they have not been targeted by the
large and recent governmental health programs. The
exact cause of increased risk for men is unknown to us
and deserves further investigation. Our data also show
adults older than 45 years are at higher risk of death
compared to children, which again can be related to
under-consultation, under-prioritization, or expected as
it mirrors the natural age-specific mortality [53]. These
findings suggest that a policy designed to protect a
particularly vulnerable population [15–17], women and
children, may have had unanticipated and untoward
effects on a group traditionally thought of as low-risk:
male adults. Whether or not Chile can meet the health
needs of male adults continues to be a prevailing
challenge that requires immediate action.
Another significant finding was that prolonged waiting

time on the list is strongly associated with an increased risk
of death. Furthermore, patients listed for high-mortality
specialties (cardiology, cardiovascular surgery, gastroenter-
ology, nephrology, neurology, and urology) are at even
higher risk when exposed to prolonged waiting. Therefore,
our data directly support even more priority being given to
these more risky patients to reduce their waiting time than
was prevailing during our study timeframe. Moreover,
waiting time by itself is an outcome of interest related to
patient experience. High-income countries, such as
Finland, have used penalty mechanisms for medical centers

Fig. 3 Association between Medical Center-Specific Hazard Ratio (HR) for Death and Medical Center-Specific Waiting Time Performance. Panel
a, median waiting time against HR; Panel b, mean waiting time against HR; Panel c, standard deviation of waiting time against HR. Kendall rank
correlation coefficient measured no statistically significant association between the medical centers’ median and mean waiting times and the
medical centers’ HR for death (Panel a and b). The same examination found a statistically significant positive correlation between the medical
centers’ standard deviation of waiting time and the medical centers’ HR for death (Panel c). Medical centers with < 30 patients in their waiting
lists during the study timeframe were excluded from the analyses. Abbreviations: SD, standard deviation
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with prolonged waiting times [54]. Multinational compari-
sons have shown England’s investments in infrastructure,
workforce, and health problem prioritization strategies
have been successful in reducing waiting lists [5]. All these
strategies, after careful adaptation to Chile’s context, may
offer sustained and long-term solutions to the Chilean
waiting list challenges.
We found significant variation in the risk of death on

the waiting list among medical centers and geographical
regions. Again, this variation may be the source of
substantial controversy and might be used to advocate
changes to the waiting list system to equalize inequal-
ities. That we observed different waiting list mortality
risks suggests geographic factors influence waiting list
mortality. However, many of these factors are not neces-
sarily affected by, or likely to be corrected with, changes
in the waiting list system. Previous data indicate wide
variations in waiting list system efficiency across the na-
tion and local variations in specialist availability [55–57].
Furthermore, tertiary care centers operating alone in a
single region may have very different listing criteria
compared with those operating in close proximity to
other tertiary centers. All these factors are subject to
change at any time and probably contribute to the varia-
tions in mortality risk we have described. In addition,
differences in physician behavior over time make it diffi-
cult to quantify the results of diagnosis and referrals and
predict results in the future. This might make
generalization of our findings to the current waiting list
system difficult because of changes in the waiting list
sharing agreements between care centers. However, it is
important to note that waiting list mortality risk varia-
tions among the three regions under study cannot be
ascribed to greater proportions of more medically com-
plex cases being cared for by the medical centers
because we have controlled for the level of care provided
by each center. Furthermore, whatever the shortcomings
of the level of care definition prevailing during our study
period, it is clear from our analysis that, in our patient
cohort of non-prioritized health problems, the patient’s
age and sex, as well as the consulted medical specialty,
have as much association with death as does the medical
center waiting time performance.
Our analysis right censored patients still on the list at

the close of the study. The fate of these patients could
potentially skew our results. Nonetheless, the majority of
medical centers (81%) had median waiting times less
than the 2-year follow up period used in our study and
sensitivity analyses revealed no change in our findings
due to longer follow up periods. For younger patients, it
is possible that longer follow-up period would lead to
fewer censored patients, but it is unlikely that this would
cause the relationship between mortality and waiting
time to change.

This study has limitations. First, given that system-
atic ascertainment as to why a patient is removed
from a waiting list is still challenging in Chile and
elsewhere, it is likely that the presented mortality
risks are underestimated. Other common issues such
as not being able to contact the patient and subse-
quent attrition are familiar to most longitudinal stud-
ies [58]. Second, the Chilean waiting list electronic
reporting system has deficiencies that might poten-
tially bias our results. In systematic data cleaning (see
Additional file 2), we excluded 4.07% of the records
due to administrative reasons including “listed patient
correspond to a prioritized health problem”, “digita-
tion error”, “duplicated request”, and “missing patient
contact information”. This is an inherent limitation of
the current waiting list system and has been acknowl-
edged in recent studies and reports from the MIN-
SAL [19]. Third, as in any observational study, we
cannot exclude the risk of confounding by other factors.
Avenues for future exploration include examining the me-
diating role of comorbidities, demographics, clinical care,
and other risk factors that could influence the association
between waiting time and mortality. Finally, this study only
analyzed events before or up to the visit to the specialist
and it did not take into account the results after the
visit. There is abundant evidence that organ trans-
plantation, for example, of more medically urgent
patients may result in poorer patient outcomes. Thus,
waiting list reduction must balance between the need
to equalize short-term and long-term survival. In
addition to our finding that prolonged waiting time is
associated with higher risk of death, we want to
emphasize that prolonged wait to see a specialist is
not a benign inconvenience—especially not when they
are as long and systematic as those found in this
study. Many patients face physical pain, mental dis-
tress, and loss of economic productivity while waiting
to see their doctor.

Conclusion
In summary, this study provides evidence of a strong
association between prolonged waiting and increased
risk of death among patients not protected by the GES
Act. We believe that our data demonstrate the inability
of the current waiting list system to identify patients
who can safely wait, and thus underscore the need for
rigorous wait time monitoring and for continued imple-
mentation of programs to prioritize access and to build
hospital capacity. Chile is actively monitoring and
working towards reducing delays, which has created
valuable evidence to other low- and middle-income
countries seeking to accomplish universal access to
high-quality healthcare.
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