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  Original Article  

Hip fracture is a major public health problem 
because of its high occurrence rate and its severe 
impact on social, economic, and human livelihood(1,2). 
A survey conducted in Chiang Mai, Thailand in 
2006 indicated that 181 out of 100,000 persons had 
experienced a hip fracture(3). A successful primary 
preventive intervention for hip fractures would be 
extremely valuable. It has been previously reported 
that patients with hip fractures showed high mortality 
rate(4). The prognosis has now improved due to better 
perioperative care and rehabilitation. It has recently 

been reported that more than 90% of patients with hip 
fracture have returned to their homes after surgery(5). 
However, patients who have suffered hip fracture 
have an increased risk of subsequent refracture of the 
other site, especially at the major site of osteoporosis 
fractures such as vertebra, hip, distal radius, or 
proximal humerus(6-8). It is, therefore, important 
to act appropriately to prevent the occurrence of a 
refracture through medicine supplementation, the 
use of hip protectors, correction of other medical 
conditions, rehabilitation, and improvement of the 
environment for fall prevention. The more expensive 
the prophylaxis regime to be used, the greater the 
requirement for targeting treatment to those at the 
greatest risk of a refracture. By means of retrospective 
case-control study, the present study attempted to 
clarify the risk factors for refractures in post-surgical 
first hip fracture patients.

Materials and Methods
Population

Between October 1, 2013 and September 30, 
2020, the post-surgical first hip fracture patients 
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from Chiang Rai Prachanukroh Hospital aged over 
50 years old were chosen for the present study. The 
exclusion criteria were pathological fractures from 
cancer or high-energy trauma such as traffic accidents 
or falls from greater than standing height, concomitant 
bilateral hip fractures, hip fractures secondary to a 
metabolic bone disease. Altogether, six patients were 
excluded from the present study. 

The sample size underpinned the study of 
Angthong et al(9) that reported a strong relationship 
between lower Singh index grades and the occurrence 
of a refracture. The random sampling of post-
fixation of first hip fracture patients in Chiang Rai 
Prachanukroh Hospital indicated that the proportion 
of the lower Singh index in cases group (refractures) 
per controls group was 5:3, which was used for 
sample size calculation by comparing two proportions 
(independent) that accepted 80% of statistical power 
and 0.05 of alpha error with one-sided testing. 
The calculated sample size was 220 divided into 
two groups with 55 for cases and 165 for controls, 
respectively, (1:3 of cases:controls).

The patients were divided into two groups. 
Those with first hip fracture followed by refractures 
at any site of the major osteoporosis fractures such 
as vertebra, hip, distal radius, or proximal humerus 
and were the cases group with 45 females and 13 
males. Those with first hip fracture without refractures 
were the controls group with 112 females and 62 
males. The data were recorded from the first hip 
fracture occurrence in both groups and followed up 
for four years to define refracture(7) and verified that 
occurrence of the first hip fracture in the control 
group was in the same month of the case group, thus 
concurrently-selected of control group.

Baseline data collection
Overall information and complete health history 

were obtained from medical history including 
duration between the first hip fractures and refracture 
(timeframe), and the location of refracture such as 
vertebra, hip, distal radius, or proximal humerus, 
were reviewed from radiographic studies for first hip 
fracture and record in Group 1. Gender and age of 
the patients, comorbid medical condition, causes of 
fracture, prior fracture history, first hip fracture type, 
operative implant, length of hospitalization, Singh 
index, and history for lack of osteoporosis treatment 
after first hip fracture were recorded in both groups.

Data on comorbid medical conditions were 
based on the presence of the following conditions, 
hypertension, eye diseases with visual acuity (Snellen) 

of both eyes were less than 20/30 with cataracts, 
glaucoma, diabetic retinopathy, or hypertensive 
retinopathy, neurological diseases such as cerebro-
vascular accident, dementia, or Parkinson’s disease, 
benign prostatic hyperplasia, respiratory diseases such 
as chronic obstructive pulmonary disease or asthma, 
and ischemic heart diseases such as myocardial 
infarction or angina pectoris. The fracture causes were 
categorized as fall from a standing height or less and 
simple fall. The prior fracture history referred to any 
fracture from a fall from a standing height or less and 
simple fall that occurred before the first hip fracture.

For radiographic study, fracture types were 
classified as intertrochanteric and femoral neck 
fractures. Hypotrophic changes in proximal femoral 
trabeculae were observed on the anteroposterior 
radiographs of the contralateral unfractured hip 
according to the Singh criteria(10). Trabecular changes 
were graded separately by three orthopedists, two 
from the same hospital and one from another hospital, 
at least two of three orthopedist opinions were the 
agreement of grading.

The surgical choices were hemiarthroplasty and 
internal fixation with dynamic hip screw (DHS). 
The lack of osteoporosis treatment after the first hip 
fracture referred to loss of the prescription of calcium, 
vitamin D, or bisphosphonate at the day discharged 
from the hospital including the outpatient.

The present study was conducted in accordance 
with the principles of the Declaration of Helsinki 
and the approval was obtained from the Chiang Rai 
Prachanukroh Hospital Ethic Committee (Protocol 
Number: EC CRH 0035/62 ln).

Statistical analysis
Frequencies and percentages described the 

categorical variable and mean (standard deviation) 
described continuous variables as appropriate. 
Categorical data were analyzed by Fisher’s exact 
probability test. An independent t-test was used for 
continuous data with a normal distribution and the 
Wilcoxon rank sum test was used for skewed data. The 
binary outcome data were analyzed with univariable 
logistic regression analysis and then the variables 
which showed statistical significance (p-value less 
than 0.05) will be analyzed with multivariable logistic 
regression analysis by backward eliminated variables 
with wide range of p-value (more than 0.05) until 
receiving the results.

Results
The duration between the first hip fractures and 
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refracture was 22.2±16.6 months on average. The 
refracture occurred within one year after surgery 
of first hip fracture accounting for about 43.1%, 
and about 56.9% over one year. The most location 
of refracture was hip fracture accounting for about 
58.7% as shown in Table 1.

Most of the patients, about 77.6%, were female 
in Group 1, which showed significant differences 
between the two groups. There were no significant 
differences between the two groups with respect 
to the average age, cause and type of fracture, and 
length of hospitalization. Among comorbid medical 
conditions, hypertension (p=0.004), eye diseases 
(p=0.021), neurologic diseases (p=0.023), benign 
prostatic hyperplasia (p=0.001), and ischemic heart 
disease (p=0.049) were seen significantly more 
frequently in Group 1. The operative implant for hip 
surgery (DHS) (p=0.027) and the lack of vitamin D 
supplement (p=0.046) after the first hip fracture were 
significantly found in Group 1. There was an obvious 
relationship between refracture and prior fracture 
history (p=0.001), including lower Singh index (grade 
3 or lower) (p=0.001). The bisphosphonate treatment 
was seldom prescribed in both fracture groups (98.3%, 
p=0.686) as shown in Table 2.

The univariable logistic regression analysis 
revealed that patients older than 85 years (crude OR 
2.676; 95% CI 1.049 to 6.825, p=0.039), benign 
prostatic hyperplasia (crude OR 17.99; 95% CI 2.167 
to 149.51, p=0.007), neurologic diseases (crude OR 
2.715; 95% CI 1.132 to 6.508, p=0.025), hypertension 
(crude OR 2.420; 95% CI 1.295 to 4.524, p=0.006), 
eye diseases (crude OR 2.273; 95% CI 1.099 to 

4.703, p=0.027), prior fracture history (crude OR 
12; 95% CI 2.548 to 56.508, p=0.002), dynamic hip 
screw (crude OR 16.150; 95% CI 1.929 to 135.182, 
p=0.010) and a lower Singh index (grade 3 or lower) 
(crude OR 4.485; 95% CI 1.966 to 10.229, p=0.001) 
were associated with an increased risk for refractures 
as shown in Table 3.

The multivariable logistic regression analysis 
revealed that the remaining factors still highly 
associated with an increased risk for refractures were 
prior fracture history (adjusted OR 19.836; 95% CI 
1.674 to 235.015, p=0.018), Singh index (grade) 1 
to 3 (adjusted OR 8.082; 95% CI 2.535 to 25.466, 
p≤0.001), eye diseases (adjusted OR 11.361; 95% CI 
2.720 to 47.437, p=0.001), and hypertension (adjusted 
OR 3.373; 95% CI 0.971 to 11.708, p=0.055) as 
shown in Table 4.

Discussion
Osteoporosis-related fractures usually affect 

people over 50 years old and females rather than 
males. Distal radius, hip, proximal humerus, and 
vertebra are frequent positions of fracture(11). Hip 
fractures tend to occur more frequently in elderly 
population(12,13). Risk factors for first hip fracture have 
been well documented(14,15). These include previous 
fracture at any site due to advanced age, low body 
weight, and low bone mineral density. Many patients 
who suffer a hip fracture remain untreated and have a 
high risk for a refracture, especially at a major site of 
osteoporotic fractures(6-8). Therefore, the present study 
investigated which of the prognostic factors involved 
in the first hip fracture affected the occurrence of 
refractures in the post-surgical of first hip fracture 
patients.

The present study revealed that the average 
duration between the first hip fractures and the 
refracture was 22.2 months, which is shorter than the 
study of Wen-dong et al and Hsiao et al (3.7 years)(7,16). 
The refracture occurred within one year after the first 
hip fracture accounting for about 43.1%, similar to 
the study in Taiwan (44.1%)(16). The most location of 
refracture after the first hip fracture was hip region 
(58.7%), which conformed to the previous studies 
reporting the patients with hip fracture that the hip was 
the most common subsequent fracture(6,8). Most of the 
patients were female in the refracture group, which 
agreed with the previous studies(7,8). The patients over 
85 years showed 2.67-fold greater risk for refracture 
compared to the younger in the previous studies(7,9).

The present study revealed that impaired vision 
due to eye diseases and impaired postural control due 

Table 1. Baseline characteristics of the first hip fracture with 
refracture group

Characteristic Cases (n=58); n (%)

Timeframe (month)

≤12 month 25 (43.1)

>12 month 33 (56.9)

Mean±SD 22.2±16.6

Refracture location

Spine 11 (18.9)

Hip 34 (58.7)

Radius 6 (10.3)

Humerus 6 (10.3)

Hip & humerus 1 (1.8)

SD=standard deviation

Timeframe refers to the duration between the first hip fractures and 
refracture



J Med Assoc Thai | Vol.104 | No.6 | June 2021 978

to neurologic diseases were common conditions found 
in refracture patients as shown in many studies(9,17).

Among comorbid medical conditions, hyper-
tension was seen significantly more frequent in the 
refracture group, although no obvious statistical 
significance in multivariable analysis but it is possible 
that this condition still illustrates clinical significance 
in the refracture group. The present study revealed 
that all hip fracture patients with comorbid medical 

disease of hypertension received antihypertensive 
drugs, which can cause orthostatic hypertension that 
is considered one of the high risks for fall in older 
adults(18,19) and may cause subsequent refracture. 
Benign prostatic hyperplasia and ischemic heart 
disease were found more frequently in the refracture 
group. This may be due to orthostatic hypotension that 
caused fall and refracture. Orthostatic hypotension 
was a side effect of α-blockers and blood lowering 

Table 2. Demographic and clinical features of the two first hip fracture groups

Characteristic Cases (n=58) (with refracture); n (%) Controls (n=174) (without refracture); n (%) p-value

Sex

Male  13 (22.4)  62 (35.6) 0.042

Female  45 (77.6)  112 (64.4)

Age (years)

<85  49 (84.5)  163 (93.7)  0.054

≥85  9 (15.5)  11 (6.3)

Mean±SD  75.7±9.7  72.9±9.6 0.067

Comorbid medical condition

Hypertension  39 (67.2)  80 (45.9) 0.004

Eye diseases  16 (27.6)  25 (14.4) 0.021

Neurologic diseases  11 (18.9)  14 (8.0) 0.023

Benign prostatic hyperplasia  6  (10.3)  1 (0.6) 0.001 

Respiratory diseases  4 (6.9)  11 (6.3) 0.543

Ischemic heart disease  3 (5.2)  1 (0.6) 0.049

Causes of fracture

Falling from height (lesser than standing height)  2 (3.5)  3 (1.7) 0.367 

Simple fall  56 (96.5)  171  (98.3)

Prior fracture history

No fracture  50 (86.2)  172 (98.8) 0.001

Fracture  8 (13.8)  2 (1.2)

First hip fracture type

Femoral neck  42 (72.4)  142 (81.6) 0.097

Intertrochanter  16 (27.6)  32 (18.4)

Operative implant

Hemiarthroplasty  49 (89.1)  166 (97.1) 0.027

Dynamic hip screw (DHS)  6 (10.9)  5 (2.9)

Length of hospitalisation (days); mean±SD 11.4±5.7 11.7±5.7 0.756

Singh index (grade)

4 to 6  11 (26.2)  74 (58.3) 0.001

1 to 3  31 (73.8)  53 (41.7)

Lack of osteoporosis treatment after first hip fracture

Calcium  17 (29.3)  55 (31.9) 0.439

Vitamin D  28 (48.3)  108 (62.1) 0.046

Bisphosphonate  57 (98.3)  171 (98.3) 0.686

SD=standard deviation
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Table 3. Univariable analysis of factors associated with refractures

Crude odds ratio 95% confidence interval p-value

Lower Upper

Sex

Male - (Reference)

Female 1.816 0.934 3.532 0.078

Age (years)

<85 - (Reference)

≥85 2.676 1.049 6.825 0.039

Comorbid medical condition

Benign prostatic hyperplasia 17.990 2.167 149.51 0.007

Ischemic heart disease  8.999 0.936 86.521 0.057

Neurologic diseases  2.715 1.132 6.508 0.025

Hypertension  2.420 1.295 4.524 0.006 

Eye diseases  2.273 1.099 4.703 0.027

Respiratory diseases  1.095 0.330 3.536 0.879

Causes of fracture

Falling from height - (Reference)

Simple fall  0.434 0.058 3.250 0.417 

Prior fracture history

No fracture - (Reference)

Fracture 12 2.548 56.508 0.002

First hip fracture type

Femoral neck - (Reference)

Intertrochanter  1.764 0.855 3.637 0.124

Operative implant

Hemiarthroplasty - (Reference)  

Dynamic hip screw (DHS) 13.182 1.524 113.989 0.019

Length of hospitalisation (days)  0.991 0.940 1.045 0.756

Singh index (grade)

4 to 6 - (Reference)

1 to 3  4.485 1.966 10.229 0.001

Lack of osteoporosis treatment after first hip fracture

Calcium 0.893 0.461 1.731 0.739

Vitamin D 0.543 0.290 1.014 0.056

Bisphosphanate 1 0.104 9.613 1.000

Table 4. Multivariable analysis of factors associated with refractures

Adjusted odds ratio 95% confidence interval p-value

Lower Upper

Prior fracture history 19.836 1.674 235.015 0.018

Singh index (grade) 1 to 3  8.082 2.535 25.766 <0.001

Eye diseases 11.361 2.720 47.437 0.001 

Hypertension  3.373 0.971 11.708 0.055
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drugs, which were commonly used in Benign 
prostatic hyperplasia and ischemic heart disease, 
respectively(19,20).

The surgical treatment with internal fixation 
(DHS) was found more significant in Group 1. The 
difficult walking after hip fixation resulted from 
weight bearing protection after surgery, which may 
cause fall and refracture in post-fixation hip fractures. 
This conformed to some papers mentioning the 
reduction of hip fracture risk after hip prosthesis(21). 
The lack of osteoporosis treatments after the first 
hip fracture was the ignored problem of the most 
orthopedists and government, especially the lack 
of vitamin D supplement after the first hip fracture, 
which causes muscle dysfunction(22), can cause fall 
and subsequent refracture.

The present study also found an obvious 
relationship between the refracture and the prior 
fracture history including a lower Singh index (grade 
3 or lower). The patients with prior fractures have an 
increased risk of future fracture as reported in many 
studies(6,8,23). Many studies reported that the reliability 
of the Singh index can measure osteopenia and 
fracture risk of the hip(9,24,25). The present study, thus, 
employed this tool for predicting the occurrence of 
refracture and showed a strong relationship between 
lower Singh index grades and the occurrence of 
refracture.

Limitations of the present study were a smaller 
number of sample size in some comorbid medical 
conditions, especially in hypertension that precluded 
the clearly identified statistical significance of this 
condition in refracture patients and the prospective 
evaluation of risk factors that may allow a greater 
degree of sensitivity in predicting the risk of refracture 
following index fractures.

Conclusion
The previous fracture history, a lower Singh 

index (grade 3 or lower) and eye disease were the 
prognostic factors of refractures in post-surgical hip 
fracture patients. Early detection of these factors can 
help identify high risk of the refracture group and 
improve the efficiency in targeting the prevention of 
refractures.

What is already known on this topic?
Risk factors of refracture after the first time of 

major osteoporosis fractures (vertebra, hip, distal 
radius or proximal humerus) were reported in many 
studies including old age, female sex, prior fracture 
at any site of major osteoporosis fractures, BMD 

T-score of less than –3.5, weakened motor skills, high 
Charlson Comorbidity Index (CCI) score, patients 
undergone osteoporotic fracture-related surgery, and 
used bone-related medications(6-8,16,23).

What this study adds?
Most studies were conducted in other countries. 

However, in Thailand, little is known about the risk 
factors of refracture after the first time of major 
osteoporosis fractures, especially the hip region. 
Therefore, this study aimed to investigate the risk 
factors of refracture after the first hip fracture in Thai 
elders. The results may assist health practitioners 
in designing appropriate interventions to reduce 
refracture among the elderly hip fracture patients, 
and eventually limit fracture-related healthcare costs 
in the future.
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