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Purpose: To assess if potentially inappropriate medication (PIM) or length of hospital stay (LOS) 
are related to mortality in older hip fracture patients.

Methods: A population-based cohort study in hip fracture patients’ ≥ 60 years, data from 
national registers. Mortality and LOS, were studied in patients exposed to PIM, compared to 
un-exposed patients. Beers’ criteria and a corresponding Swedish list were used to identify PIM. 
Logistic regression was used and data adjusted for age, sex and polypharmacy.

Results: Of 2043 patients, 81.5% were exposed to PIM. Mortality was higher in males, age ≥ 
80 years, and with polypharmacy (p<0.001, respectively). Exposure to any PIM was related to 
higher adjusted mortality, 30-day odds ratio (OR) 1.79 (95% CI 1.25-2.57) and 90-day 1.57 (95% 
CI 1.16-2.12). Exposure to PIM-analgesics (tramadole or dextropropoxyphene) was related to 
higher adjusted mortality; 30-day OR 2.59 (95%CI 1.85-3.63), 90-day 1.94 (95%CI 1.50-2.51), 
and 180-day 1.62 (95%CI 1.29-2.05). The increase was mainly due to tramadole and this effect 
was not seen with other strong analgesics. Adjusted LOS of ≥ 10 days, compared to 0-9 days, was 
associated with higher six-month mortality (p<0.001).

Conclusion: Older hip fracture patients are frequently prescribed inappropriate medication, 
a potentially avoidable risk factor for adverse outcome. Inappropriate medication, especially 
analgesics, and an in-hospital stay of ten days or more can presumably be associated with 
higher mortality. To reduce adverse outcomes in older hip fracture patients, it is important to 
individually adapt medication, pain management and length of hospital stay.
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Introduction
Due to a growing older population in many countries an 
increasing number of hip fracture patients have become a major 
health concern [1-4]. The annual incidence of hip fractures 
worldwide has been estimated to increase by three to four times 
and to exceed 6 million fractures by 2050 [5,6]. Interventions 
aimed at reducing preventable falls and fractures, as well as 
increasing drug safety in the care of hip fracture patients are 
urgently needed.

Through the years a number of interventions has been 
implemented to improve the care of hip fracture patients and 
these have in many aspects led to better in-hospital management 
and communal care [7-11]. But so far little has been achieved 
to improve drug safety in hip fracture patients. As previously 
reported, few hip fracture patients are prescribed antiosteoporotic 
drugs and even fewer have their medication adjusted to reduce 
the risk of new falls, fractures and other adverse outcomes [12]. 
When studying the use of fall-risk increasing drugs (FRID) in 
hip fracture patients it was found that the prescribing of FRID 
was frequent before the fracture and increased by 30 percentage 
points in the six months following the fracture and could be 
related to increased mortality [12,13].

Older people are more vulnerable to adverse effects from drugs, 
primarily owing to the functional decline of inner organs due to 
the aging process [14,15]. These changes are known to increase 
the susceptibility to drugs and to cause adverse reactions such as 
nausea, sedation, dizziness, low blood pressure, falls, confusion, 
and kidney failure [16,17].

Contributing causes to unwanted drug effects in older patients 
are the need for multiple medications caused by multi-
morbidity, and drug-drug interactions. In addition to the risks 
caused by polypharmacy, defined as ≥ 5 drugs, the use of 
potentially inappropriate medication (PIM) can lead to adverse 
events. Treatment with PIM has been shown to cause increased 
adverse reactions and higher mortality [18-20]. One important 
way of improving drug therapy in older patients is to reduce the 
prescribing of PIM and to identify its’ potential consequences. 
In several countries lists over PIM are employed to identify and 
limit the prescribing of drugs that can cause serious adverse 
effects in older people. The Beer´s explicit criteria, developed 
in the USA in 1991, are often used for this purpose [21,22]. 
As drug-therapy differ between countries there is a need for 
national guidelines on PIM. The Swedish National Board of 
Health and Welfare has identified drugs as PIM which are not 
included in the Beers’ list [23]. 
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Hip fractures can have serious consequences in older people 
with more than one out of four patients dying within a year 
after the fracture [1,24-26]. The high mortality rate is shown 
to be not only related to the acute trauma and surgery, but also 
to the subsequent increase in cardiovascular- and pulmonary 
diseases, infections, and depression. Persistent pain following a 
hip fracture has also a negative effect on the patients’ quality of 
life and level of activity [27-29].

The aim of this study on older hip fracture patients is to explore 
avoidable risk factors to short term mortality, namely potentially 
inappropriate medication and the length of in-hospital stay.

Method
Study design and cohort

This is a cohort study conducted in a general population in a 
county of southern Sweden (1.3 million inhabitants, 13% of 
the Swedish population). All county residents aged 60 years or 
older, who were registered in the national In-patient as having 
a hip fracture diagnosis, from January 1 through December 
31 in 2006, were included. Patients with the diagnostic codes 
S72.00, S72.10, S72.11, S72.20 and S72.21, according to 
the International Classification of Diseases, tenth revision 
(ICD10th), were included and none excluded.

Data collection

Data was retrieved from three national registers. Available 
data included the participants’ age, sex, date of admission and 
discharge, type of fracture, in-hospital stay, time and cause 
of death six months after admission (Figure 1). Because of 
major differences between the five participating orthopaedic 
departments’ regarding the registration of diagnoses other than 
the hip fracture, the data on comorbidities was not deemed 
reliable. Data on hip fracture diagnosis, type of surgery, time 
of death, cause of death and prescribed drugs, were obtained 
from Swedish national statistics databases and based on the 
participants’ unique civic number. Drugs dispensed six months 
before to six months after the fracture (or until death) were 

retrieved from the National Prescription Register. The register 
holds prescriptions from all care settings, and dispensed drugs 
are registered in accordance with the law. A drug was included 
in the analyses when it was dispensed twice or more within the 
year to increase the possibility that the drugs were consumed 
by the patients. Comparing to unexposed patients we analysed 
patients’ exposure to PIM, polypharmacy, and opioids, as well 
as differences in sex, age, type of fracture, mortality, and cause 
of death.

PIM was identified from Beers’ list of explicit criteria (2015) 
as well as lists from Swedish health authorities (which also 
included propiomazine, tramadole and dextropropoxyphene) 
[21,23,30]. Analgesic drugs were analysed separately. Patients’ 
exposure to PIM were divided into six groups; none, any, 1, 
2, 3 to 4, and 5 or more. PIM was divided into five separate 
therapeutic groups; analgesic, psychotropic, anticholinergic, 
cardiovascular and various. The group labelled as “various” PIM, 
included the following drugs; antiparkinson, antispasmodic, 
non-inflammatory steroids, antithrombotic, skeletal muscle-
relaxants, gastrointestinal, endocrine and anti-infective.

Statistical analysis

Baseline differences were analysed using the t-test for 
continuous variables and the χ2-test for categorical variables. 
Logistic regression analysis was carried out to determine 
whether use of PIM was associated with differences in 
mortality, cause of death or length of in-hospital stay. 
Use of PIM was adjusted for differences in age, sex, and 
polypharmacy, with 30-, 90- and 180-day mortality as the 
dependent variables. Due to the lack of reliable information 
on comorbidity, polypharmacy was used as a proxy. As a 
measure of association between exposure to PIM and death 
we calculated odds ratios (OR) with a 95% confidence 
interval (CI) to estimate the precision. All analyses were 
performed using SPSS 22.0 (Statistical Package for the 
Social Sciences) and were two-sided with a p-value <0.05 
indicating statistical significance.

Figure 1. Flow chart over patients and data extracted from three Swedish national registers.
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Results
Out of the 2043 patients’ aged ≥ 60 years who were admitted to 
the five trauma-care hospitals for hip fracture treatment, 27% 
were male (mean age 80.8 years) and 73% were female (mean 
age 83.5 years) (Table 1). Male mortality was significantly higher 
than female at 30-day (p=0.004), 90-day (p=0.020) and 180-
day (p=0.007) after the fracture and old age was also correlated 
(p<0.001) to death. Significant differences were found between 
the two studied age groups (60-79 and ≥ 80 years) with regard to 
type of fracture, mortality, exposure to any PIM, polypharmacy, 
and cardiovascular drugs.

The most frequently used PIM were tramadole (790 patients, 
39%), dextropropoxyphene (413 patients, 20%), drugs with 
strong anticholinergic effects (276 patients, 13.5%), non-steroid 
anti-inflammatory drugs (249 patients, 12%) and long-acting 
benzodiazepines (207 patients, 10%). Out of the 1666 (81.5%) 
patients treated with any PIM, 1,161 (80%) were older patients 
(≥ 80 years). The number of PIM the patients were exposed to, 
did not significantly affect their mortality. The 377 (18.5%) 
patients not exposed to PIM included a large number of older 
(≥ 80 years) individuals (p=0.010). Women were more often 
treated with ≥ 5 drugs (p=0.002), analgesic PIM (p=0.046), 

and psychotropic drugs (p=0.046), whereas men were more 
often exposed to cardiovascular PIM (p<0.001) (Table 2). 
Polypharmacy was present in 1,569 patients (77%), in most 
patients treated with PIM (p<0.001), and in older patients 
(p<0.001).

Mortality, PIM, and cause of death

Out of the patients, 389 (19%) died within six months following 
the fracture. The most frequent cause of death was diseases in 
the circulatory system (133 patients, 34%) and was significantly 
more frequent in older patients. Cancer was the primary cause 
of death in 48 patients (12.5%). Unadjusted analyses on cause 
of death, 30-, 90-, and 180-day, showed that patients exposed 
to any PIM (p=0.003, p ≤ 0.001, and p=0.008, respectively) 
were more likely (64, 68 and 73%) to die from diseases in the 
circulatory system, compared to unexposed patients.

Analysis on mortality at 30- and 90-day, adjusted for age, sex 
and polypharmacy, presented a significantly higher mortality in 
patients exposed to any PIM compared to unexposed patients. 
Odds ratio for 30-day mortality was 1.79 (95% CI 1.25-
2.57, p=0.002) and for 90-day mortality 1.57 (95% CI 1.16-
2.12, p=0.003) (Table 3). Patients exposed to analgesic PIM 

Table 1. Clinical characteristics of the study population classified by sex and age.

Characteristics All
2043 N (%)

Male
541

(26.5%)
N (%)

Female
1502 (73.5%)

N (%)
P value

Age 60-79 years
594

(29.1%)
N (%)

Age ≥ 80 years
1449 (70.9%)

N (%)
P value

Age, mean ± SD 82.8 ±8.0 80.8 ±8.2 83.5 ±7.8 <0.001 - - -
age 60-79 years 594 (29.1) 201 (37.2) 393 (26.2) - - - -
age ≥ 80 years 1,449 (70.9) 340 (62.8) 1,109 (73.8) <0.001 - - -

Type of fracture
cervical (S7200) 1062 (52.0) 272 (50.3) 790 (52.6) 0.355 357 (60.1) 705 (48.7) <0.001
pertrochanteric (S7210) 839 (41.1) 231 (42.7) 608 (40.5) 0.368 193 (32.5) 646 (44.5) <0.001
subtrochanteric  
(S7220)† 142 (6.9) 38 (7.0) 104 (6.9) 0.896 44 (7.4) 98 (6.8) 0.564

Mortality
30 days 173 (8.5) 62 (11.5) 111 (7.4) 0.004 26 (4.4) 147 (10.1) <0.001
90 days 304 (14.9) 97 (17.9) 207 (13.8) 0.020 44 (7.4) 260 (17.9) <0.001
180 days 389 (19.0) 124 (22.9) 265 (17.6) 0.007 58 (9.8) 331 (22.8) <0.001

LOS days mean ± SD 9.52 ±5.7 9.87 ±6.1 9.40 ±5.5 0.169 9.22 ±5.2 9.65 ±5.9 0.621
median 9 9 9 9 9 -
9 days or less 1,101 (54) 290 (53.6) 811 (54.0) - 339 (57.1) 762 (52.6) -
10 days or more 942 (46) 251 (46.4) 691 (46.0) 0.876 255 (42.9) 687 (47.4) 0.065

PIM analgesic 1233 (60.4) 307 (56.7) 926 (61.7) 0.046 377 (65.5) 856 (58.4) 0.003
PIM psychotropic 601 (29.4) 141 (26.1) 460 (30.6) 0.046 147 (25.5) 454 (30.9) 0.015
PIM various 408 (20.0) 98 (18.1) 310 (20.6) 0.208 129 (22.4) 279 (19.0) 0.086
PIM anticholinergic 276 (13.5) 72 (13.3) 204 (13.6) 0.873 84 (14.6) 192 (13.1) 0.374
PIM cardiovascular 140 (6.9) 66 (12.2) 74 (4.9) <0.001 48 (9.3) 80 (6.3) 0.097
Number of PIM, any 1666 (81.5) 428 (79.1) 1238 (82.4) 0.089 505 (85.0) 1,161 (80.1) 0.010

0 377 (18.5) 113 (30.0) 264 (70.0) 0.089 89 (23.6) 288 (76.4) 0.010
1 629 (30.8) 160 (29.6) 469 (31.2) 0.476 199 (33.5) 430 (29.7) 0.089
2 482 (23.6) 133 (24.6) 349 (23.2) 0.526 138 (23.2) 344 (23.7) 0.806
3-4 447 (21.9) 107 (19.8) 340 (22.6) 0.168 129 (21.7) 318 (29.9) 0.909
≥5 108 (5.3) 28 (5.2) 80 (5.3) 0.893 39 (6.6) 69 (4.8) 0.098

Polypharmacy, ≥ 5 drugs 1569 (76.8) 389 (71.9) 1180 (78.6) 0.002 418 (70.4) 1151 (79.4) <0.001
Cardiovascular drugs 1505 (73.7) 394 (72.8) 1111 (74.0) 0.606 383 (64.5) 1122 (77.4) 0.001
Opioids (not PIM) 645 (31.6) 169 (31.2) 476 (31.7) 0.846 187 (31.5) 458 (31.6) 0.955

Note: †One patient coded as S72.21, open subtrochanteric proximal femur fracture. LOS: length of in-hospital stay; PIM: potentially inappropriate 
medication; SD: standard deviation
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(tramadole or dextropropoxyphene) showed a significantly 
higher mortality (p<0.001), OR at 30-day 2.59 (95% CI 1.85-
3.63), 90-day 1.94 (95% CI 1.50-2.51), and at 180-day 1.62 
(95% CI 1.29-2.05). Analysis on patients exposed to other 
strong analgesics, not deemed to be inappropriate, (morphine, 
oxycodone, codeine, fentanyl, ketobemidone) instead had a 
significantly lower mortality at 180-day with OR 0.72 (95% CI 
0.56-0.92) and mortality was not increased at the 30- or 90-day 
intervals.

Mortality and length of in-hospital stay

The median LOS of the patients was 9 days, with a mean of 9.5 
(SD ± 5.7) days, with no significant differences between sexes 
or age groups, with LOS ≤ 9 days or ≥ 10 days. After adjusting 
for differences in age, sex and polypharmacy (proxy indicator 
for comorbidity) patients with a longer LOS (≥ 10 days) had 
significantly higher six-month mortality (p<0.001), than those 
with 0-9 days; OR at 30-day 3.94 (95% CI 2.67-5.81), at 90- day 
2.34 (95% CI 1.78-3.07) and at 180-day 2.09 (95% CI 1.64-
2.67).

Discussion
In this study, we aimed to improve the knowledge of adverse 
outcomes in older hip fracture patients exposed to potentially 
inappropriate medication. Higher mortality rates in hip fracture 
patients are known to be related to age, male sex, comorbidities, 
dementia, cancer and cardiovascular diseases [31]. These risk 

factors are generally unavoidable, hence our focus on the 
preventable risk factors of potentially inappropriate medication 
and length of in-hospital stay. In a majority, 81.5%, of the 
patients who were treated with PIM, we found a correlation 
between six-month increased mortality and exposure to any 
PIM, analgesic PIM, and a hospital stay of ten days or longer. 
National registers with high reliability were used, based 
on the unique civic number given to all Swedish residents. 
The statistical examinations were carried out using standard 
analytical methods, adjusting for identified risk factors that 
could bias the results.

Lists of PIM for older people have been used ever since the 
first list was published in 1991 by Mark Beer et al. Since 
then several up-dated versions have been published, which 
makes it difficult to compare earlier studies with later ones. 
Similarly problematic is the use of lists of PIM compiled in 
other countries, as the drug therapy strategies vary from nation 
to nation. Consequently we used the Beers’ list from 2015 and 
added three drugs identified by Swedish health authorities to 
be inappropriate for older people; propiomazin, tramadole 
and dextropropoxyphene. Previous studies have shown that 
treating older people with PIM increase the risk of adverse 
drug events but other consequences of PIM have not been fully 
clarified [19,32-35]. As the main results of this study we found 
frequent prescribing of PIM and analgesic PIM to the patients 
and associations between higher mortality and old age, male 
sex, use of any PIM, analgesic PIM and a LOS of ten days or 

Exposed to PIM PIM PIM PIM PIM PIM
  Any Analgesic Psychotropic Various Anticholinergic Cardiovascular

N (%) 1666 (81.5) 1233 (60) 601 (29) 408 (20) 276 (13.5) 140 (7)
Male 428 (79) 307 (57) 141 (26) 98 (18) 72 (13) 66 (12)
Female 1238 (82) 926 (61.5) 460 (31) 310 (21) 204 (14) 74 (5)

p value 0.089 0.046 0.046 0.208 0.873 <0.001
60-79 years 505 (85) 405 (68) 152 (26) 130 (22) 87 (15) 46 (8)
≥ 80 years 1161 (80) 828 (57) 449 (31) 278 (19) 189 (13) 94 (6.5)

p value 0.01 0.003 0.015 0.166 0.336 0.307
Polypharmacy 1363 (82) 980 (62.5) 543 (35) 351 (22) 257 (-16) 134 (8.5)
(≥ 5 drugs)            

p value <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Note: PIM: potentially inappropriate medication

Table 2. Patients’ characteristics and exposure to potentially inappropriate medication and polypharmacy.

  Number exposed Mortality 30 days Mortality 90 days Mortality 180 days
Exposed to N (%) 173 (8.5%) OR [95% CI] 304 (14.9%) OR [95% CI] 389 (19.0%) OR [95% CI]
PIM any 1666 (81) 1.79 [1.25 – 2.57] 1.57 [1.16 – 2.12] 1.29 [0.97 – 1.71]
PIM all analgesicss 1233 (60) 2.59 [1.85 – 3.63] 1.94 [1.50 – 2.51] 1.62 [1.29– 2.05]
PIM tramadole 790 (39) 2.03 [1.38 – 2.99] 1.53 [1.15 – 2.02] 1.32 [1.03 – 1.68]
PIM dextropropoxyphene 413 (20) 1.49 [0.94 – 2.35] 1.49 [1.05 – 2.11] 1.29 [0.95 – 1.75]
PIM psychotropic 601 (29) 0.91 [0.63 – 1.32] 0.79 [0.59 – 1.05] 0.77 [0.59 – 0.99]
PIM various drugs 408 (20) 0.83 [0.55 – 1.26] 0.79 [0.58 – 1.09] 0.7 [0.53 – 0.94]
PIM anticholinergic 276 (14) 0.93 [0.55 – 1.55] 0.9 [0.61 – 1.33] 0.81 [0.57 – 1.13]
PIM cardiovascular 140 (7) 0.93 [0.47 – 1.86] 0.93 [0.55 – 1.57] 0.82 [0.52 – 1.29]
Opioids, not PIM 645 (32) 1.36 [0.92 – 2.02] 0.84 [0.63 – 1.12] 0.72 [0.56 – 0.92]
LOS, ≥ 10 days 942 (46) 3.94 [2.67 – 5.81] 2.34 [1.78 – 3.07] 2.09 [1.64 – 2.67]

Note: OR: odds ratio, PIM: potentially inappropriate medication; LOS: length of in-hospital stay. PIM analgesics include dextropropoxyphene 
and tramadole.

Table 3. Six months mortality in 2,043 older hip fracture patients, potentially inappropriate medication, opioids, and LOS, adjusted for age, sex, 
and polypharmacy.
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more. The higher mortality associated with old age and male 
sex shown here, is consistent with results reported in other 
studies [1,36]. As in previous studies we found that older hip 
fracture patients are often exposed to PIM, polypharmacy, 
and cardiovascular drugs [1,12,20,32]. Earlier studies have 
however not shown any conclusive effect on mortality of 
PIM and no other study has, to our knowledge, reported 
such a consistently negative effect on survival. A majority 
of the study population (60%) was treated with tramadole or 
dextropropoxyphene, drugs that Swedish health authorities 
classify as PIM. The lower survival rate shown in this group 
of patients was mainly associated with exposure to tramadole. 
These drugs are classified as PIM founded on the frequent 
incidence of unfavourable adverse reactions in older people 
such as dizziness, confusion, nausea, fatigue, sweating, muscle 
cramps and sedation as well as frequent drug interactions. 
When analysing mortality in patients treated with other types 
of strong analgesic drugs we found a lower mortality at 180-
day, perhaps related to other underlying conditions causing a 
need for long-term opioid treatment, besides the hip fracture. 
Dextropropoxyphene was later withdrawn from the Swedish 
market in 2011 and the prescribing of tramadole has been 
reduced from representing 27% of all non-opioid prescriptions 
in the county in 2006, to 11% in 2015.

The results suggest that individually adapted pain management 
in hip fracture patients is of major importance. Pain is common 
after osteoporotic fractures and markedly so after a major 
fracture such as that of the hip [28,29,37]. The consequences 
of pain are deleterious, especially in older patients, with a high 
risk of postoperative complications. In a study on hip fracture 
patients carried out by Morrison et al. in 2002, it was found 
that higher pain-scores were significantly associated with 
longer LOS, delayed ambulation and increased functional loss 
six months after fracture, but with no significant influence on 
mortality [38]. Previous studies on different methods of pain 
relief, i.e., epidural analgesia postoperatively, have shown 
positive effects on ambulation and other functions but not on 
mortality [7,39,40].

The fact that we could identify higher mortality in relation to 
a longer LOS, ten days or more, is to some extent in conflict 
with the results of a longitudinal Swedish study by Nordström 
et al. [41]. In this study, they found that a break-off point of 
ten in-hospital days was critical to higher survival after hip 
fractures, when excluding patients dying during the hospital 
stay. The result of this study was later discussed upon by 
Cram and Rush, [42] since a contrasting result was presented 
by Nikkel et al. on 188, 208 hip fracture patients [43]. In 
our study, which included deaths occurring in-hospital, there 
was no significant differences between sexes or age groups 
associated with the length of hospital stay. It is likely that 
patients experiencing complications in-hospital require a 
longer in-hospital stay and that a shorter stay suffices for 
those without such complications However, both fit patients 
and patients with multiple comorbidities residing in nursing 
homes, are discharged after a short period of in-hospital care. 
It is established from hospital reports that between 35 to 40 
per cent of hip fracture patients in the county are residents in 
nursing homes but it was not within the scope of this study to 

analyse this further. A longer in-hospital stay can on the other 
hand present an opportunity for the patients to receive more 
intense rehabilitation given by professional physiotherapists 
and thus improve the outcome after a hip fracture.

Included in PIM are many older drugs that were developed 
before the requirements for premarketing studies were as strict 
as today. The knowledge of their limitations and risks has mainly 
been gathered through clinical experience and pharmacological 
evaluation of the substances. The use of drugs labelled as PIM in 
treatment of older patients is strongly discouraged, except in the 
presence of special individual indications. In a 3-year follow-
up study on hip fracture patients, Gosch et al. [18] found that 
treatment with potentially inappropriate drugs, using the STOPP 
(Screening Tool of Older Persons’ Prescriptions) criteria, was 
an independent risk factor for increased long-term mortality but 
other studies have not shown that effect on mortality from the 
use of PIM [44].

Limitations and Strengths
There are limitations to this study, both due to missing data on 
comorbidities as well as residency settings prior to the fracture 
and after discharge. The absence of data on comorbidities was 
a disadvantage and for this reason we used polypharmacy as 
a proxy indicator. Also data on the prescribed and purchased 
drugs lack the information on whether the drugs were actually 
consumed or not. We addressed this issue by only using data 
on drugs that were dispensed more than once during the year. 
Another limitation was that we did not have access to data on 
the use of over-the-counter drugs.

The strengths of this study include a clearly defined study 
population drawn from a large general populace, with no excluded 
patients, a diagnosis that requires radiographic confirmation and 
a mandatory database registration for prescribed drugs. The size 
and range of the population encompass all older hip fracture 
patients admitted to both university and general hospitals. 
Residents from rural and urban areas are included and a wide 
range of prescribing physicians is represented. Therefore the 
study population encompass a clinically representative group 
of patients with a hip fracture and the results are likely to be 
able to generalize upon nationally. The Swedish registers, based 
on unique civic numbers, provide a reliable source of data with 
no or very few omitted cases. Swedish pharmacies are by law 
required to report information on prescription drugs to the 
national prescription register and are considered to hold robust 
data. We also tried to adjust for the limitations by using proxy 
indicators for multiple comorbidity (polypharmacy) and lack of 
data on drug consumption (at least twice dispensed drugs).

Further Research 
All aspects that can optimise care and treatment of hip 
fracture patients should be of high priority, as the fractures 
frequently have an adverse impact on life, function, and cost 
of care. Consequently, it is crucial that interventions that can 
potentially lessen these effects are identified. Our results imply 
that further studies on how to optimise medication, the length 
of in-hospital stay, and pain management in older patients are 
required. Increased knowledge of geriatric pharmacology is 
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essential in order to improve positive effects and lessen adverse 
effects of drug therapy in older people. Interventions to reduce 
postoperative complications from care-related infections and 
cardiovascular disease may also have beneficial effects on 
survival after a hip fracture. Drug reviews by pharmacists 
specialised in geriatric pharmacology is one way of optimising 
medication for this group of patients.

Conclusion
This study proposes to add to the knowledge of potentially 
avoidable risk factors for mortality in older hip fracture 
patients. A probable correlation was found between higher 
six-month mortality and the use of potentially inappropriate 
medication, especially the analgesic drug tramadol, as 
well as a hospital stay of ten days or more. The results 
presented in this study highlight the need for further studies 
on interventions to reduce adverse outcomes in older hip 
fracture patients, aiming to optimise their drug treatment, 
pain management, and in-hospital care.
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