Investigacion original / Original research

Epidemiology of hip fractures

in Ecuador

Carlos H. Orces’

Suggested citation

Orces CH. Epidemiology of hip fractures in Ecuador. Rev Panam Salud Publica. 2009;25(5):438-42.

ABSTRACT

Key words

Objectives. To report the age-, sex-, and type-specific hip fracture incidence rates in
Ecuador. A secondary objective was to examine hip fracture geographic variations in Latin
America.

Methods. The Anuario de Egresos Hospitalarios was analyzed to determine the number of
persons aged 50 years or older hospitalized with a principal diagnosis of hip fracture (ICD-10
572) in 2005. Census estimates of the population were used as the denominator to calculate
hip fracture incidence rates per 100 000 inhabitants. Age-adjusted rates were calculated by the
direct method using the 2000 U.S. population as the standard to examine hip fracture geo-
graphic variations.

Results. A total of 1005 persons were hospitalized with a diagnosis of hip fracture (664
women and 341 men) during the study period. The crude annual incidence rate of hip frac-
tures was 49.5 per 100 000 (34.8 per 100 000 men and 63.2 per 100 000 women). In general,
the number and incidence of hip fractures increased exponentially with age in both sexes. How-
ever, the increase was more relevant in women. Age-adjusted rates in Latin America ranged
from a low of 15.1 per 100 000 in women and 6.7 per 100 000 in men for Sobral, Brazil, to a
high of 499.0 per 100 000 in women for La Plata, Argentina.

Conclusions. The results of this study indicate a low incidence of hip fractures in Ecuador
and geographic differences of hip fracture rates in Latin America. Because the population of
Ecuador is aging, this study provides valuable information for public health authorities to start
planning and implementing prevention strategies aimed at reducing the burden of hip frac-
tures in the near future.

Hip fractures, osteoporosis, Ecuador.

Hip fractures represent the most seri-
ous complication of osteoporosis and are
associated with considerable morbidity,
mortality, and health care cost (1-3). Pre-
vious studies have reported geographic
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variation in the incidence of hip fracture
between and within countries (4, 5), with
the highest rates in northern European
countries, followed by Caucasians in
North America and Asia, and the lowest
rates in South America (5).

Cooper et al. estimated that the total
number of hip fractures worldwide will
increase from 1.26 million in 1990 to 2.6
million by 2025 and to 4.5 million by
2050 (2). Because life expectancy is in-
creasing in most countries, the propor-
tion of older adults in Latin America will

increase from 5.8% in 2005 to 17% in 2050
(6). This demographic shift over the next
50 years will result in a significant num-
ber of hip fractures occurring in the re-
gion. In fact, it is expected that 75% of
the burden from hip fractures will come
from developing countries and the re-
maining 25% will come from the de-
veloped world, where a stabilization or
decrease in hip fracture rates has been
documented (7, 8). Despite these facts,
knowledge of the epidemiology of osteo-
porotic fractures in most countries from
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Latin America remains limited except for
a few industrialized nations (9). There-
fore, the main objective of this study was
to report the age-, sex-, and type-specific
hip fracture incidence rates in Ecuador
in 2005. A secondary objective was to ex-
amine hip fracture geographic variations
in Latin America.

MATERIALS AND METHODS

Ecuador is located in the northwest-
ern part of South America, with a ter-
ritory of 256 370 square kilometers. In
2005, the Instituto Nacional de Estadis-
tica y Censos de Ecuador (INEC) esti-
mated 13 215 089 inhabitants (48.2% men
and 51.8% women). Sixty-one percent of
the population lived in urban areas, with
39% in rural areas (10).

Ecuador’s climate varies from one re-
gion to another, due to differences in al-
titude, longitude, and latitude. Seasonal
differences are reflected mainly in varia-
tions in rainfall. The Pacific Coast varies
during the wet season from December
to May and the temperatures range be-
tween 23°C and 26°C. The climate in the
Andes Mountains is cold and rainy from
November to April and the temperatures
range from 13°C to 18°C. In the Amazon,
the temperature ranges between 23°C
and 36°C and the climate is rainy and
humid most of the year (11).

Approximately 49% of the population
lives along the Pacific Coast, 44.5% in the
Andes Mountains, 4.7% in the Amazon
region, 0.1% on the islands, and 0.7% in
areas not delimited. According to the
2000 Household Survey, 72% of the pop-
ulation older than 15 years of age con-
sidered appropriate the mestizo (mixed
Indian and white) designation; 15% de-
fined themselves as white, 6% as Indian,
4% as black, and 2% as mulatto (mixed
black and white) (12).

The Anuario de Egresos Hospitalarios
is part of the national surveillance sys-
tem conducted annually by the INEC. It
covers discharges from private and pub-
lic hospitals in Ecuador. Data abstracted
from hospital records contain items re-
lating to demographic and administra-
tive information, discharge status, and
principal discharge diagnosis (13).

Diagnoses are coded according to the
International Classification of Diseases,
10th revision, clinical modification (ICD-
10-CM) (14). The data selected for this
study consisted of individuals aged 50
years or older hospitalized with a princi-

pal diagnosis of hip fracture ICD-10 572)
from 1 January to 31 December 2005.

The age-, sex-, and type-specific in-
cidence rates were calculated for age
groups 50-59, 60-69, 70-79, and 80 years
or older. Estimates of the Ecuadorian
population by age and sex were used as
the denominator to calculate incidence
rates per 100 000 population (10). Age-
adjusted rates were calculated by the di-
rect method using the 2000 U.S. popula-
tion aged 50 years or older as the stan-
dard (15). Hip fracture incidence rates by
gender for persons aged 50 years or
older from selected published studies in
North and South America (5, 7, 16-21)
were standardized to the 2000 U.S. pop-
ulation to examine geographic varia-
tions. Then, standardized rate ratios
were calculated to compare age-adjusted
hip fracture rates from countries in Latin
America using the U.S. rates as the refer-
ence. Hip fracture in the hospital mortal-
ity rate was defined as the proportion of
fatal events to the total number of pa-
tients hospitalized for this condition (22).
Hip fracture seasonal variation was de-
termined with the Edward’s test (23).
Statistical analysis was conducted using
SPSS version 11.0 (SPSS Inc, Chicago, IL)
and PEPI computer software package
(23). A value of P < 0.05 was considered
statistically significant.

RESULTS

There were 160 634 hospitalizations
among persons aged 50 years or older in
Ecuador during the study period. Of
these hospitalizations, 1005 (0.62%) hip
fractures were identified. The mean age
of patients was 76.4 + 12.7 (standard de-
viation) years in men and 79.7 + 10.4
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years in women. Most hip fractures oc-
curred in the Andes Mountains (60%), fol-
lowed by the Pacific Coast (39%) and the
Amazon (1%). The mean length of stay in
public and private hospitals was 12.8 +
10.9 and 4.5 + 4.2 days, respectively.

The crude annual incidence rate of hip
fractures in persons aged 50 years or older
was 49.5 per 100000 (34.8 per 100 000
men and 63.2 per 100 000 women). The
age-specific hip fracture rates increased
significantly for men and women in the
age group 80 years or older. However, the
increase was more relevant in women
(Figure 1). Table 1 demonstrates an ex-
ponential increase in hip fracture rates in
both sexes with increasing age, from 9.4
per 100000 (men) and 6.0 per 100 000
(women) in the 50- to 59-year age group
to 271.9 per 100 000 (men) and 505.1 per
100 000 (women) in the age group 80
years or older. Moreover, the female-to-
male rate incidence ratios were more
than 1 in all age groups, except the 50-
to 59-year age group (ratio = 0.6); the
highest female-to-male ratio was found
among those 80 years or older (ratio =
1.9). The age-adjusted hip fracture rate
was 51.7 per 100 000 for men and 88.4
per 100 000 for women.

The mean age of persons with cervical
and trochanteric fractures was 75.1 + 12.7
and 78.4 + 12.5 years, respectively, in men
and 79.4 + 10.3 and 80.6 + 10.8 years, re-
spectively, in women. In both genders,
the highest rates of these fractures were
found in persons 80 years or older. The
highest cervical-to-trochanteric fracture
ratio among women was observed in the
70- to 79-year age group (ratio = 3.5) and
among men in the 60- to 69-year age
group (ratio = 2.6). The overall rate ratio
of cervical-to-trochanteric fractures was

FIGURE 1. Age-specific hip fracture rates in Ecuador, 2005
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TABLE 1. Hip fracture incidence rates in Ecuador, 2005

. . Female-
Population Fractures Incidence? to-male
Age group (years) Female Male Female Male Female (95% CI)° Male (95% CI)® ratio
50-59 483 537 469 686 29 44 0 (4.1,84) 4 (6.5,11.9) 06
60-69 303 756 285 503 88 50 29 0 (23.3,35.5) 17 5 (13.1,22.8) 1.7
70-79 186 132 164 404 157 83 84.3 (71.4,97.7) 50.5 (40.4,62.2) 1.7
>80 77 212 60 311 390 164 505.1 (456.9, 555.9) 271.9 (258.0, 284.2) 1.9
Overall 1050 637 979 904 664 341 63.2 (58.3,67.9) 34.8 (31.2,38.6) 1.8
Age-adjusted rate® 88.4 51.7 1.7
@ Rate per 100 000 population.
®95% Cl = 95% confidence interval of the odds ratio.
¢ Adjusted to the 2000 U.S population aged > 50 years.
2.5in women and 1.5 in men. The in-hos-  FIGURE 2. Seasonal variation of incidence of hip fracture in Ecuador, 2005
pital mortality rates were 4.4% and 2.9% 180 — .
for men and women, respectively. 8 Mountains
Figure 2 shows the distribution of hip 160 @ Coast P=0.069
fractures by season in Ecuador. Overall, 140
a 3-month peak of hip fractures was ob- 8
served between July and August in the 5 120 P=0.551
Andes Mountains (29.7%) and on the = 100 -
Pacific Coast (27.8%). However, a signif- ;
icant seasonal variation of hip fractures E 807
in Ecuador was not found. Z 60
Hip fracture geographic variations 40
were noted in Latin America. Age-
adjusted rates ranged from a low of 15.1 20
per 100 000 in women and 6.7 per 100 000 0
in men for Sobral, Brazil, to a high of Winter Spring Summer Autumn
499.0 per 100 000 in women for La Plata, Season
Argentina. Standardized rate ratios,
comparing the age-adjusted rates for
each country with the U.S. rates are pre-  TABLE 2. Age-adjusted hip fracture rates in Latin America?
sented in Table 2. In general, Ecuador,
Chile, Mexico, Brazil, and Venezuela had Women Men Year(s) of
significantly lower rates than the United ~ Country (reference) Rate Ratio Rate Ratio study
Sttates., whereag women from popula- United States (5)
tions in Argentina had rates comparable Whites 483.6 1 245.8 1 1988-1989
to those in the United States. Argentina
Rosario (16) 496.8 1.02 179.5 0.73 2001-2002
DISCUSSION Mar del Plata (17) 344.9 0.7 127.9 0.52 1992-1993
La Plata (18) 499.0 1.03 161.4 0.65 1989-1990
Brazil
This Study reports age-, sex-, and type- Fortaleza (19) 21.3 0.04 1.7 0.04 2001-2002
specific hip fracture incidence rates for Sobral (20) 15.1 0.03 6.7 0.02 1996-2000
men and women aged 50 years or older ~ Chile (5) 193.3 0.39 114.2 0.46 1985
i Eevdor In genea, he b and £ CON
incidence of hip fractures increased with  ney york, US, (21)
age in both sexes and were higher among Whites 456.0 0.94 228.9 0.93 1988-2002
women. In fact, 59% and 48% of the total Blacks 136.6 0.28 108.8 0.44 1988-2002
number of hip fractures occurred in the Hispanics 142.0 0.29 86.7 0.35 1988-2002
. Asians 172.4 0.35 103.3 0.42 1988-2002
age group 80 years or older in women oo, 01, (5) 85.3 0.17 517 0.21 1988-1989

and men, respectively. Hip fracture rates
were 84 times higher in women 80 years
or older than in women in the 50- to 59-
year age group. In men, the rates were 30
times higher in the oldest age group than
in the 50- to 59-year age group. Hip frac-
ture incidence rates in Ecuador are con-
sistent with patterns described in most
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2 Rate per 100 000 population standardized to the 2000 U.S. population aged 50 years or older.

populations where there is a female pre-
dominance, an exponential increase with
age, and an earlier age of fractures in
men than in women (20, 21).

The increase in hip fracture incidence
with aging is partly due to an age-related
reduction in bone strength and an age-
related increase in risk of falling, pre-
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dominantly in women (24). A survey in
Oxford, United Kingdom, reported that
about 1 in 3 women aged 80-84 years had
experienced a fall in the previous year;
this number increased to nearly 1 in 2
women aged 85 years or older. However,
only about 1% of all falls leads to a hip
fracture because the amount of trauma
delivered to the proximal femur depends
on the orientation of the fall (20).

The overall rate ratios of cervical-to-
trochanteric hip fractures in Ecuador
were 2.5 and 1.5 for women and men, re-
spectively. Moreover, these fractures in-
creased exponentially with advancing
age, and the highest rates were observed
in the age group 80 years or older.
Persons hospitalized with trochanteric
fractures were on average older than
those with cervical fractures. However,
cervical fracture rates were higher than
trochanteric fracture rates in all age
groups. Although there is no explana-
tion for the predominance of cervical
fractures reported in this study, these
fractures appear to be more sensitive to
the effects of nutrition, socioeconomic
factors, and environmental factors (21).

It has been estimated that 8% of men
and 3% of women older than 50 years of
age will die during hospitalization for a
hip fracture. In addition, hip-fracture-
associated mortality continues to in-
crease over the subsequent months, so
that at 1 year mortality is 36% for men
and 21% for women (3). The mortality
risk appears to be substantially higher in
men than in women, even accounting for
the higher mortality rates for men in the
general population (24). In this study,
the hip fracture in-hospital mortality rate
was 4.4% in men and 2.9% in women,
which is in the 42% to 15% range re-
ported in other studies (25-28).

Although most studies in Latin Amer-
ica have shown lower hip fracture rates

1. Cummings SR, Melton JL. Epidemiology and
outcomes of osteoporotic fractures. Lancet.
2002;359:1761-7.

2. Cooper C, Cmapion G, Melton L]. Hip frac-
tures in the elderly: a world-wide projection.
Osteoporos Int. 1992;2:285-9.

3. Dennison E, Maysan A, Cooper C. Epidemiol-
ogy of osteoporosis. Rheum Dis Clin North
Am. 2006;32:617-9.

than were found in the population of
the United States, Canada, and Europe,
these findings may be due to the selec-
tion of the population studied, differ-
ences in definition of cases, and other
methodological factors (9). Moreover,
the lower hip fracture rates observed in
developing countries may be explained,
in part, by lower life expectancy. Never-
theless, life expectancy in Ecuador in-
creased from 58.9 years in 1970 to 71.8
years in 2005 and is expected to increase
to 78.3 years in 2050. In addition, the pro-
portion of the population 65 years or
older is expected to increase from 5.1%
in 2005 to 16.3% in 2050 (6). These demo-
graphic changes may markedly increase
the number of hip fractures in Ecuador
over the next decades.

Genetic or environmental factors may
also account for the geographic varia-
tions of hip fracture rates in Latin Amer-
ica. Interestingly, hip fracture rates in
Ecuador are similar to those in Vene-
zuela, perhaps because of the similar
racial background in those countries.
However, hip fracture rates in Ecuador
were significantly lower than in Argen-
tina and the United States. Because the
ethnic composition of Argentina is pre-
dominantly Caucasian, it is not surpris-
ing that the incidence of hip fractures in
women from that country were compa-
rable to those rates in Caucasian women
from the United States.

Several studies have found winter
peaks of hip fracture rates (29-31). How-
ever, a statistically significant seasonal
variation in hip fractures was not found
in Ecuador. The homogeneous annual
distribution of hip fractures may be at-
tributed to adequate sunlight in all
regions of the country and to no dras-
tic difference in ambient temperatures
between winter and summer. The pro-
tective association of sunlight exposure
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RESUMEN

Epidemiologia de las fracturas

de cadera en Ecuador

Palabras clave

Objetivos. Determinar la incidencia de fracturas de cadera por edad, sexo y tipo en
Ecuador. Como objetivo secundario se analizaron las variaciones geograficas de las
fracturas de cadera en América Latina.

Meétodos. Se analiz6 el Anuario de Egresos Hospitalarios para determinar el nimero
de personas de 50 afios o mas hospitalizadas con un diagnéstico principal de fractura
de cadera (DIE-10 S72) en 2005. Se utilizaron los estimados de poblacién del censo
como denominadores para calcular la incidencia de fracturas de cadera por 100 000
habitantes. Para analizar las variaciones geograficas de las fracturas de cadera se cal-
cularon las tasas ajustadas por la edad por el método directo, con la poblacién de los
Estados Unidos de América en 2000 como estandar.

Resultados. Durante el periodo de estudio, 1 005 personas estuvieron hospitalizadas
con diagndstico principal de fractura de cadera (664 mujeres y 341 hombres). La inci-
dencia anual bruta de fracturas de cadera fue de 49,5 por 100 000 habitantes (34,8 por
100 000 hombres y 63,2 por 100 000 mujeres). En general, el niimero de fracturas de ca-
dera y su incidencia aumenté exponencialmente con la edad en ambos sexos. Sin em-
bargo, el aumento fue mayor en las mujeres. Las tasas ajustadas por la edad en América
Latina variaron entre un minimo de 15,1 por 100 000 mujeres y 6,7 por 100 000 hombres
en Sobral, Brasil, y un maximo de 499,0 por 100 000 mujeres en La Plata, Argentina.
Conclusiones. Estos resultados muestran una baja incidencia de fracturas de cadera
en Ecuador y diferencias geograficas en las tasas de fracturas de cadera en América
Latina. Debido al envejecimiento de la poblacién en Ecuador, esta informacién es de
interés de las autoridades de salud ptblica para comenzar a elaborar e implementar
estrategias de prevencién dirigidas a reducir en el futuro cercano la carga que ocasio-
nan las fracturas de cadera.

Fracturas de cadera, osteoporosis, Ecuador.
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