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ABSTRACT　
 
BACKGROUND　Nonagenarians  (NG),  individuals  aged  ≥  90  years,  constitute  an  increasing  proportion  of  hospitalizations
presenting with atrial fibrillation (AF). However, not much is known about demographics, clinical outcomes, and trends of hos-
pitalizations. Therefore, we analyzed data about hospitalizations and clinical outcomes among NGs with AF over ten years from
2005 to 2014 using a publically available database, the National Inpatient Sample.
 
METHODS　All  hospitalizations  and major  outcomes of  subjects  ≥  90  years  with  a  primary diagnosis  of  AF (ICD-9-CM code
427.31) over a ten-year period were assessed in this study by multivariate logistic regression analysis.
 
RESULTS　There were more females than males (176,268 females, 51,384 males) in this analysis. The number of hospitalizations
for AF among NG increased by 50% (17,295 in 2005 to 25,830 in 2014). Males were more likely to undergo cardioversion (6.14% of
males vs. 5.06% of females, P < 0.000 1). Over this period, in-hospital mortality declined from 3.21% in 2005 to 2.38% in 2014 (P = 0.004 1),
with higher in-hospital mortality in males (3.23% in males vs. 2.76% in females, P = 0.013 8), mean length of hospitalization de-
creased from 4.53 days to 4.13 days (P < 0.000 1), the prevalence of congestive heart failure fell from 0.48% to 0.23% (P = 0.025 7),
and the use of anticoagulation increased from 6.09% to 14.54% (P < 0.000 1). In a multivariate analysis, hospital admission on the
weekend, Elixhauser comorbidity index, CHA2DS2VASc score, acute respiratory failure, and the length of hospital stay were asso-
ciated with a higher risk of in-hospital mortality.
 
CONCLUSIONS　From 2005 to 2014, AF-related hospitalizations among NGs increased, more so in in females population, mor-
tality trends improved, rates of anticoagulation increased, and cardioversions increased. Despite the decreasing trend of in-hos-
pital mortality since 2005, the relatively high mortality rate in males warrants further studies.

  

A trial fibrillation (AF), the most common
sustained arrhythmia, is associated with
significant morbidity and an enormous

economic burden to society.[1] The prevalence of AF
in the general population continues to rise. It is well
recognized that the prevalence of AF increases with
age. However, the literature on AF in the subjects
older than 90 years, also called nonagenarians (NG),
is limited. The present study aimed to investigate
AF hospitalization trends, gender-specific out-

comes, and factors associated with in-hospital mor-
tality in the NG population using a large publically
available database, the National Inpatient Sample
(NIS).
 

METHODS

A detailed description of the NIS database has
been reported in prior studies.[2,3] The NIS repres-
ents the largest, all-payer database of inpatient hos-
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pitalizations in the United States that is maintained
by the Agency for Health Care Quality and Re-
search (AHRQ). The NIS includes a random 20%
sample of all inpatient hospitalizations from forty-
six states in the United States from 1998 to 2014.
Each observation in the NIS represents an individual
hospitalization with a primary diagnosis, up to
twenty-nine secondary diagnoses, and up to fifteen
procedure codes. All discharge diagnoses and pro-
cedures were coded using the International Classi-
fication of Disease, 9th revision, clinical modifica-
tion (ICD-9-CM) codes.

Hospitalizations in the NIS reflect two different
sampling strategies: (1) before 2012, the NIS in-
cluded all discharges from a random sample of 20%
of acute care hospitals in the United States, strati-
fied by bed size, region, and location; and (2) start-
ing in 2012, the NIS included a random sample of
20% of discharges from all acute care hospitals in
the United States; this effort reduced the margin of
error by 50%, and national estimates decreased by
4.3%. From 1998 to 2011, discharge weights are
provided by the AHRQ after a validation process,
and they are used to calculate national estimates. As
recommended by the AHRQ, to account for the dif-
ferences in sampling strategy from 2012 to 2014
compared with before 2012, revised discharge
weights termed “trend weights” are used for 2011
and all preceding years, while computing national
estimates to ensure comparability across years and
to facilitate trend analysis from 1998 to 2014. 

Study Population

The study protocol was reviewed by the Uni-
versity of Arkansas for Medical Sciences, Little
Rock, Arkansas, Institutional Review Board, and
was exempted from review as it includes only de-
identified, publicly available data. For our analysis,
we only used NIS data from 2005 to 2014. Like pre-
vious studies, we used the ICD-9-CM code 427.31 to
identify hospitalizations involving principal dia-
gnosis of AF.[4] Starting in 2012, the Agency for
Healthcare Research and Quality Healthcare Cost
and Utilization Project has reported the age as ‘90’
for all the hospitalizations of age greater than or
equal to 90 years. 

Outcomes Assessment

From the study cohort, we abstracted demo-

graphic data, payment type, and co-morbid dis-
eases. Anticoagulated hospitalizations with AF
were identified using the ICD-9-CM code V58.61,
which represents a long-term and current use of an-
ticoagulants. ICD-9-procedure codes 9 961, 9 962, and
9 969 were used to identify hospitalizations under-
going cardioversion. We then abstracted length of
stay (days) data for all the hospitalizations. 

Statistical Analysis

As recommended by the AHRQ, we used survey
analysis methods to account for the clustering and
stratification of hospitalizations for all continuous
and categorical variables. SAS 9.4 (SAS Institute
Inc., Cary, North Carolina, USA) software was used
to perform statistical analysis. We used sampling
weights to estimate trends and national estimates to
account for the change in sampling design as re-
commended by the AHRQ. Pearson’s chi-square
test for categorical variables and student t-test was
used to evaluate the differences in the demograph-
ics among males and females. Multivariate logistic
regression analysis (proc surveylogistic) was used
to create a regression model for evaluating the pre-
dictors of in-hospital mortality after the major cov-
ariates were considered for adjustment. Like previ-
ous studies, trends in hospitalization demographics,
co-morbid diseases, weekend hospitalizations with
AF, length of hospitalization, in-hospital mortality
were evaluated using the logistic models after creat-
ing the dummy variables for each outcome of in-
terest. A two-sided P-value < 0.05 was considered
statistically significant. The trends for the cost of
hospitalization were adjusted for inflation.[5] The
checklist provided by NIS was used to ensure the
appropriateness of data analysis as recommended
by AHRQ.[6]
 

RESULTS

From January 2005 to December 2014, there were
227,652 hospitalizations for AF aged 90 years and
older (Table 1). Among the subjects, there were
51,384 males and 176,268 females. 88.47% of sub-
jects were Caucasians. Gender differences were
noted among Caucasians and Blacks and Hispanics.

Compared to females, males had higher preval-
ence of complicated and uncomplicated diabetes
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Table 1    Demographic characteristics of nonagenarian hospitalizations admitted with atrial fibrillation.

Total Male Female P-value
Unweighted index admissions 47,026 10,582 36,444

Weighted index admissions 227,652 51,384 176,268

CHA2DS2VASc score (mean)       3.83           3.03           4.06     < 0.000 1

Disposition of the hospitalization* < 0.000 1

　Routine*     38.71%     42.41%     37.64%

　Transfer to short-term hospital*       1.42%       1.96%       1.27%

　Skilled nursing facility or Intermediate care facility*     35.49%     31.25%     36.74%

　Home health care*     21.26%     20.73%     21.42%

　Left against medical advice*       0.2%         0.40%       0.14%

　Died in hospital*       2.86%       3.23%       2.76%

　Discharged alive, destination unknown*       0.03%       0.03%       0.04%

Length of hospital stay*, days    0.226 0

　0−7*     88.67%     88.77%     88.64%

　8−14*       9.80%       9.54%       9.87%

　> 14*       1.52%       1.68%       1.48%

Mean length of stay       4.24           4.14           4.27        0.000 1

Primary expected payer* < 0.000 1

　Medicare*     94.77%     93.92%     95.03%

　Medicaid*       0.55%       0.63%       0.53%

　Private insurance*       3.82%       4.21%       3.72%

　Self-pay*       0.28%       0.26%       0.29%

　Other*       0.55%       0.98%       0.44%

Race* < 0.000 1

　White*     88.47%     88.04%     88.60%

　Black*       4.55%       3.64%       4.83%

　Hispanic*       3.7%         4.48%       3.48%

　Asian*       1.25%       1.65%       1.14%

　Other*       2.00%       2.18%       1.96%

Cost of hospitalizations (mean) 7 168.5       7 573.3       7 050.8       < 0.000 1

Hospital location and teaching status  0.035

　Rural*     16.42%     15.59%     16.67%

　Urban non-teaching*     44.98%     45.79%     44.75%

　Urban teaching*     38.59%     38.61%     38.58%

Comorbidities*

　Alcohol abuse*       0.29%       0.83%       0.13% < 0.000 1

　Congestive heart failure*       0.45%       0.55%       0.43%    0.113 1

　Depression*       7.65%       5.6%         8.25% < 0.000 1

　Diabetes with chronic complications*       1.42%       1.99%       1.26% < 0.000 1

　Hypertension (combine uncomplicated and complicated)*     70.30%     64.33%     72.04% < 0.000 1

　Liver disease*       0.28%       0.32%       0.27%    0.401 7

　Obesity*       1.38%       1.06%       1.48% < 0.001 3

　Peripheral vascular disorder*       7.91%     10.34%       7.20% < 0.000 1
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(1.99% vs. 1.26% & 14.3% vs. 12.58%, respectively),
alcohol abuse (0.83% vs. 0.13%), peripheral vascu-
lar disease (10.34% vs. 7.20%), and renal failure
(25.73% vs. 17.05%). Females had higher prevalence
of depression (8.25%  vs. 5.6%), hypertension
(72.04% vs. 64.33%), and obesity (1.48% vs. 1.06%)
when compared to males (Table 1).

The mean length of stay was marginally higher
among females (4.24 days in females vs. 4.14 days in
males, P = 0.000 1). Medicare was the primary ex-
pected payer for 94.77% of hospitalizations, most
hospitalizations were 0−7 days (88.67%), and most
subjects were hospitalized in large and urban non-
teaching hospitals. Male subjects had higher utiliza-
tion of cardioversion (6.14% in males vs. 5.06% in
females) and higher in-hospital mortality (3.23% in
males vs. 2.76% in females).

38.7% of subjects were discharged to home (or
self-care) and 35.4% of subjects to care facilities
(skilled nursing or intermediate care), and 21.2% of
subjects to home health care. A higher proportion of
females were discharged to skilled nursing or inter-
mediate care facilities (36.7% in females vs. 31.2% in
males).

Trends of hospitalizations, outcomes, and associ-
ated comorbidities among NGs with AF from 2005
to 2014 are shown in Figure 1 and Table 2. Hospital-
izations for AF among NG increased by almost 50%
(from 17,295 to 25,830), and in-hospital mortality
declined from 3.21% to 2.38% (P = 0.004 1). Female
hospitalizations were consistently higher during all
the years. The majority of hospitalizations were
Caucasians (91.6% in 2005 to 87.7% in 2014). The
mean length of hospitalization gradually declined
from 4.53 days in 2005 to 4.13 days in 2014 (Ptrend-
value < 0.000 1). There was a gradual trend of in-
crease in hospitalization in urban-teaching hospit-
als from 2005 to 2014. There was a higher number of
hospitalizations in the urban non-teaching hospital-
izations during the early years of our study.

The prevalence of depression, hypertension, liver
disease, diabetes with chronic complications, peri-
pheral vascular disorder, psychoses, and obesity in-
creased by 1.5 to 2-fold, while the prevalence of renal
failure increased by 4-fold (6.03% in 2005 to 23.49 in
2014, Ptrend-value < 0.000 1). In contrast, prevalence
of congestive heart failure decreased by 50% (0.48%
in 2005 to 0.23% in 2014, Ptrend-value = 0.025 7).

The rates of utilization of cardioversion increased
over the years (4.35% in 2005 to 6.52% in 2014, Ptrend-
value < 0.000 1). The anticoagulation rates also in-
creased by almost 2-fold during these years (6.09%
in 2005 to 14.54% in 2014, Ptrend-value < 0.000 1).

Multivariate logistic regression analysis was per-
formed to assess the estimates for in-hospital mor-
tality. After adjusting for significant covariates and
taking the complex sampling of clusters and strata
into account, we identified that weekend hospitaliz-
ation [odds ratio (OR) = 1.161, 95% confidence inter-
val (CI): 1.025–1.316, P = 0.019 1], length of stay (OR =
1.011, 95% CI: 1.004−1.018, P = 0.003), CHA2DS2VASc
score (OR = 1.26, 95% CI: 1.163−1.365, P ≤ 0.000 1),
and Elixhauser comorbidity index (OR = 1.147, 95%
CI: 1.095−1.201, P ≤ 0.000 1) were independently as-
sociated with in-hospital mortality. The data are
shown in Table 3 (univariate analysis, unadjusted
OR) and Figure 2, and Table 4 (multivariate analysis,
adjusted OR). 

DISCUSSION

The main findings of this study are as follows: (1)
AF-related hospitalizations among NG have in-
creased from 2005 to 2014; (2) there are higher AF
hospitalization rates in females; (3) males has higher
rates of in-hospital mortality; (4) proportion of hos-
pitalized NGs with AF receiving anticoagulation
has increased; (5) there is a 4-fold increase in the
presence of renal failure; and (6) CHA2DS2VASc score,

Continued

Total Male Female P-value

　Renal failure*     19.01%     25.73%     17.05% < 0.000 1

　Uncomplicated diabetes*     12.97%     14.3%       12.58% < 0.000 1

In-hospital mortality*       2.86%       3.22%       2.76%    0.013 8

Cardioversion rates*       5.30%       6.14%       5.06% < 0.000 1

Data are presented as n or %. *Refers to express as percentage of the weighted hospitalizations in the respective column.
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Elixhauser comorbidity index, length of stay, and
weekend hospitalizations has an association with
the increased risk of in-hospital mortality.

Published studies among the NG population with
AF are limited, although the earliest mention was in
2006.[7] Prior studies focused on the incidence of
stroke (Berlin-Atrial Fibrillation registry),[8] bleed-
ing outcomes after left atrial appendage closure
with the Watchman device,[9] and prognostic signi-
ficance of new-onset AF after acute myocardial in-
farction.[10]

In our study, a higher prevalence of hospitalized
females was noted. This is not unexpected because
it is well recognized that longevity is more common
in women compared to men.[11,12–14] Higher percent-
age of NG females with AF is similar to the NG
population reported in the United States census.[15]

White race comprised most of the hospitalizations;
however, gender-differences were also noted in the
Blacks and the Hispanic AF population. These dif-

ferences point out that fewer Black men and fewer
Hispanic women constitute the overall cohort,
which is likely related to gender-related discrepan-
cies in treatment for AF among these groups early
on in life, which warrants further studies.

The reason for the higher mortality among hos-
pitalized men observed in our analysis can be ex-
plained to a certain extent by the higher prevalence
of complicated and uncomplicated diabetes, alco-
hol abuse, peripheral vascular disease, and renal
failure. Whether this relates to long-standing AF re-
quiring aggressive rhythm control strategy, as can
be inferred from a higher rate of utilization of elec-
trical cardioversion procedures in men comparing
to women in our cohort warrants further scrutiny.

A higher proportion of females were discharged
to skilled care facilities may be partly explained by
higher frequency of obesity and depression result-
ing in deconditioning requiring physical therapy
and rehabilitation.

 

Figure 1      Trends of  hospitalizations,  outcomes,  and associated comorbidities  among nonagenarians with atrial  fibrillation from
2005 to 2014.

JOURNAL OF GERIATRIC CARDIOLOGY RESEARCH ARTICLE

118 http://www.jgc301.com; jgc@jgc301.com  



 

Table 2    Year-wise baseline demographics and comorbidities in nonagenarians subjects with atrial fibrillation.

Years 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 Ptrend-
value

Weighted hospitalizations 17,295 18,217 18,548 21,538 22,474 23,784 26,973 26,554 26,434 25,830

Indicator of sex*

　Male* 22% 22.88% 22.56% 21.9%   23.05%   23.1%   21.86%     22.73% 23.25% 22.3%      0.645 3

　Female* 78% 77.12% 77.44% 78.1%   76.95%   76.9%   78.14%     77.27% 76.75% 77.7%  

Admission day*

　Weekday*     77.84% 79.24% 77.35% 76.56% 77.46%   77.5%   77.1%       76.61% 76.39% 77.04%    0.013 2

　Weekend*     22.16% 20.76% 22.65% 23.44% 22.54%   22.5%   22.9%       23.39% 23.61% 22.96%

Died during hospitalization*

　Did not die*     96.79% 96.48% 97.12% 96.84% 97.48%   97.29% 96.91%     97.34% 97.16% 97.62%    0.004 1

　Died*       3.21%   3.52%   2.88%   3.16%   2.52%     2.71%   3.09%       2.66%   2.84%   2.38%

Race*

　White*     91.61% 88.52% 88.37% 88.7%   86.73%   88.79% 89.12%     88.67% 87.73% 87.7%   < 0.000 1

　Black*       3.97%   4.91%   4.65%   3.82%   4.32%     4.99%   4.53%       4.65%   4.98%   4.42%    0.000 2

　Hispanic*       2.42%   3.81%   3.38%   3.76%   4.07% 3%   4.04%       3.46%   4.09%   4.32%    0.000 2

　Asian or Pacific Islander*       1.01%   1.45%   1.62%   1.06%   1.73%     0.83%   0.8%         1.25%   1.39%   1.52%    0.094 6

　Other*   1%   1.31%   1.98%   2.65%   3.13%     2.38%   1.52%       1.97%   1.81%   2.04%    0.010 4
Length of stay*, days

　0−3*     49.12% 51.33% 50.24% 49.64% 51.17%   50.83% 53.96%     53.8%   53.1%   52.39% < 0.000 1

　4−6*     31.8%   30.39% 32.22% 32.09% 32.27%   32.54% 31.92%     30.42% 31.37% 32.51%    0.868 5

　7−9*     11.12% 11.41% 11.36% 11.55% 10.8%     11.08%   9.36%     10.79% 10.08% 10.05%    0.001 2

　10−12*       4.22%   3.72%   3.25%   3.9%     3.67%     3.14%   2.74%       2.9%     3.31%   2.79% < 0.000 1

　≥ 12*       3.74%   3.15%   2.93%   2.82%   2.09%     2.41%   2.01%       2.09%   2.14%   2.27% < 0.000 1
Mean length of stay, days       4.53      4.48      4.3        4.46      4.21        4.28      3.98          4.12      4.11      4.13     < 0.000 1

Hospital location and teaching status*

　Rural*     20.08% 19.92% 18.99% 15.64% 15.29%   16.89% 15.75% 16% 15.74% 12.74% < 0.000 1

　Urban non-teaching*     49.43% 44.31% 48.27% 48.54% 50.05%   48.5%   45.86%     44.61% 42.63% 31.49% < 0.000 1

　Urban teaching*     30.49% 35.77% 32.74% 35.82% 34.66%   34.62% 38.39%     39.39% 41.63% 55.77% < 0.000 1
Comorbidities*

　Alcohol abuse*       0.31%   0.32%   0.36%   0.28%   0.33%     0.13%   0.34%       0.23%   0.32%   0.37%    0.962 2

　Congestive heart failure*       0.48%   0.42%   0.27%   0.57%   0.77%     0.74%   0.38%       0.47%   0.28%   0.23%    0.025 7

　Depression*       5.83%   6.51%   7.51%   7.54%   6.95%     7.46%   7.92%       8.6%     8.61%   8.44% < 0.000 1

　Diabetes with chronic complications*       1.06%   0.81%   0.89%   1.27%   1.53%     1.36%   1.65%       1.6%     1.66%   1.96% < 0.000 1

　Hypertension (combine uncomplicated
and complicated)*     59.08% 62.54% 64.79% 67.12% 68.63%   72.09% 73.17%     75.15% 75.71% 76.23% < 0.000 1

　Liver disease*       0.17%   0.14%   0.24%   0.31%   0.33%     0.25%   0.41%       0.28%   0.26%   0.39%    0.026 3

　Obesity*       0.7%     0.86%   0.64%   1.11%   1.14%     1.04%   1.55%       1.73%   1.87%   2.5%   < 0.000 1

　Peripheral vascular disorder*       5.5%     6.34%   6.94%   7.45%   7.98%     7.61%   8.18%       9.19%   8.95%   9.31% < 0.000 1

　Renal failure*       6.03% 11.3%   14.46% 14.68% 18.21%   20.48% 21.77%     24.31% 23.49% 26.5%   < 0.000 1

　Uncomplicated diabetes*     10.05% 10.12% 12.39% 11.43% 12.72%   13.83% 14.11%     14.2%   14.3%   14.29% < 0.000 1

Cardioversion rates*       4.35%   4.48%   4.09%   4.78%   5.17%     5.19%   5.71%       5.95%   5.77%   6.52% < 0.000 1

Anticoagulation*       6.09%   7.25%   6.99%   7.93%   9.8%       9.92% 11.53%     11.37% 12.73% 14.54% < 0.000 1
CHA2DS2VASc score (mean)       3.66      3.69      3.75      3.78      3.81        3.85      3.89          3.9        3.9        3.91     < 0.000 1

Cost of hospitalization (adjusted for
inflation), $ 7,518.5 7,740.8 7,869.8 8,035.6 7,734.0 7,852.2 7,562.4 7,659.4 7,716.3 7,692.4 < 0.000 1

Data are presented as n or %. *Refers to express as percentage of the total hospitalizations in the respective column.
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Although the use of anticoagulation has increased
over the recent years in our cohort, it continues to
be lower than anticipated based on the age and pre-
valence of comorbidities. In our sample, only 14.54%
of hospitalizations received anticoagulation in 2014.
This is despite the high prevalence of significant co-
morbidities known to be associated with increased
risk of stroke in hospitalizations with AF, such as
hypertension, diabetes, and renal failure. A one-
point mean difference in females versus males in
the CHA2DS2VASc score is very likely explained by
attributing the extra point for female gender in the
scoring. The mean CHA2DS2VASc score in our co-
hort was 3.83 ± 0.91. Wutzler, et al.[8] also observed
that oral anticoagulation therapy was attempted
only in 26.5% of subjects. The reasons for improv-
ing rates of anticoagulation among NGs can be ex-

plained by better awareness of the benefit of antico-
agulation in the elderly, incorporation of CHA2DS2VASc
score that emphasizes advanced age (over 75-year-
old) as an essential incremental risk factor for AF-
associated stroke, and recent advancements with
widespread use in ambulatory monitoring tech-
niques (event and holter monitors) to facilitate de-
tection of commonly asymptomatic or minimally
symptomatic AF in this population.

The ratio of the weekend and weekday hospital-
ization across ten-year appears to be consistent with
prior studies on this topic among AF hospitaliza-
tions.[16] The trend towards shorter length of hospital
stay from 2005 to 2014 may be an indirect con-
sequence of improved rates of cardioversion, thereby,
cardioverting to sinus rhythm and sooner hospital
discharge. The observed trends toward decreasing
prevalence of congestive heart failure among hos-
pitalized nonagenarian AF population and increas-
ing prevalence of renal failure over the studied period
are not completely clear. One potential explanation
could be that recent advancements in the primary
and secondary prevention of other heart diseases
(example: coronary artery disease) simply uncover
other competing comorbidities due to less develop-
ment of heart failure and thus, improved survival.

The weekend hospitalizations in AF are likely as-
sociated with poor outcomes due to limited staff
availability as reported in the prior studies on
weekend hospitalizations for AF.[2,4,16] Acute respir-
atory failure has very high odds of in-hospital mor-
tality signifies that it is not well tolerated in this
population, likely due to underlying comorbidities
on top of the AF. Why females and those with hy-
pertension have lower odds of in-hospital mortality
after adjusting for comorbidities is poorly under-
stood. 

 

Table 3    Univariate-unadjusted odds ratio for factors associated with in-hospital mortality.

Odds ratio 95% Confidence interval P-value
Weekend admission 1.19 1.05−1.34 0.004 3

Hypertension 0.67 0.59−0.75 < 0.000 1

Congestive heart failure 2.92 1.77−4.81 < 0.000 1

Valvular heart disease 0.92 0.29−2.88 0.886 5

Renal failure 1.47 1.29−1.66 < 0.000 1

Female gender 0.85 0.74−0.96 0.013 8

Acute respiratory failure 11.7  10.18−13.44 < 0.000 1

> or = 7 Chronic conditions 1.24 1.11−1.39 0.000 1

 

Figure 2    Multivariate logistic regression analysis with adjus-
ted odds ratio for in-hospital mortality. The adjusted odds ratio,
95% confidence interval, and their P-value represent the odds of
in-hospital  mortality  after  adjusting  for  the  covariates  listed  in
Table  4.  The  blue  dots  indicate  the  adjusted  odds  ratio  for  the
named variable, and the red lines indicate 95% confidence inter-
val. Odds ratio to the right of midline (where odds ratio = 1) in-
dicate  higher  odds  of  in-hospital  mortality,  while  odds  ratio  to
the left of the midline indicate lower odds of in-hospital mortality.
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LIMITATIONS

Though our study had the essential strengths of
including a large sample, our study is subject to
some limitations. On the one hand, the NIS relies on
claims data, which can incur inaccurate billing and
underestimation of covariates of interest, thus lead-
ing to coding bias. Missing values in our data pre-
vented us from including certain variables in the
multivariate analysis. On the other hand, we did
not evaluate the causes that could have accounted
for this difference that are not patient-related but re-
lated to the hospital (e.g., staffing differences on
weekends). 

CONCLUSIONS

Findings of this population-based nationwide
study in the United States suggest that AF-related
hospitalizations among NG continue to increase.
Although in-hospital mortality remains nontrivial,
there is a trend towards lowered mortality over re-
cent years. The increased risk of death appears to be
primarily associated with underlying medical con-
ditions. The relatively high mortality rate in males
as compared to females warrants further study.
While the prevalence of AF in this population con-
tinues to increase, controlling the AF burden, im-
proving the quality of life, and prevention of stroke
in this population continue to pose challenges in the
future. 
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