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Abstract
Background
In this study, we determined that among patients who had been operated upon for hip fractures at our
hospital, prognostic factors for mortality and functional recovery in the preoperative period were indicated
via laboratory parameters using the International Falls Efficacy Scale (FES-I) and Berg Balance Scale (BBS)
scores.

Methodology
Between January 2020 and January 2021, the results of 64 patients who had been surgically treated for a hip
fracture and 57 patients who had scheduled elective surgery were compared retrospectively. The groups’
demographic data and blood parameters were compared. We used the FES-I and BBS scores to determine
patients’ physical functional status and fear of falling.

Results
The case group’s statistically significant FES-I score was high, and its BBS score was low (p = 0.001/0.001).
As expected, the case group’s D-dimer measurement was higher than the control group’s (p = 0.001). In
addition, hemoglobin, platelet, lymphocyte, albumin, total protein, and calcium levels were lower in the case
group (p = 0.001 for all levels). No significant difference was found for other parameters.

Conclusions
The scales are used by physical therapy, neurology, and orthopedics professionals to evaluate the geriatric
population’s physical functional status and fear of falling. We believe prevention and cost-effective
treatments for hip fractures can be achieved by determining geriatric patients’ hemoglobin, platelet,
lymphocyte, albumin, total protein, and calcium levels upon hospital admission and by directing these
patients to relevant clinics using the fear-of-falling and balance scales.

Categories: Preventive Medicine, Orthopedics, Trauma
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Introduction
Hip fractures are a serious health problem that is common among the geriatric population [1]. The overall
mortality rate within one year after a hip fracture has been reported to be 20-33% [1-3]. Meanwhile, 10% of
patients cannot perform daily living activities alone after experiencing a hip fracture, with 19% needing
long-term, continuous care [2,4]. The incidence of hip fractures increases with increasing life expectancy;
this trauma’s treatment and care costs impose a serious burden on health systems [2-5]. Therefore, the
prevention and cost-effective treatment of hip fractures are important.

In the literature, various studies have addressed the prevention of hip fractures, showing that increased age,
comorbid diseases, and patients’ functional, physical, and mental status before a fall are associated with
mortality [5]. Previous studies have also shown that falls are the dominant mechanism of injury for geriatric
patients [6]. Therefore, preventative methods are important. Due to high fear-of-falling rates after a hip
fracture among the geriatric population (21-85%), decreased physical activity levels and worsening
functional results have been observed among these patients [1-3,7-10]. Studies have also reported that the
fear of falling affects functional recovery more than pain [11].

Different opinions have been suggested in the literature regarding what causes the fear of falling, and the
most frequently investigated factors are neuropsychiatric causes, namely, obesity, postural balance disorder,
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decreased muscle strength, and metabolic causes [1,3,7-10]. Post-traumatic symptoms, especially after
falling, are common among geriatric patients. Neuropsychiatric symptoms, such as anxiety, depression, and
delirium, are thought to be the most important factor in the fear of falling, causing post-traumatic
symptoms after a fall [7].

In this study, we used International Fall Efficacy Scale (FES-I) and Berg Balance Scale (BBS) scores to
determine the physical performance of geriatric patients who had been operated upon for hip fractures at
our hospital, according to their pre-traumatic status [3,7,12,13]. To evaluate the fear of falling, laboratory
parameters have been shown to be prognostic factors for mortality and functional recovery during the
preoperative period [2,14,15]. This study aimed to compare geriatric patients who had planned for elective
surgery with those who had scheduled surgery to treat a hip fracture, revealing differences between these
groups and evaluating possible precautions for hip fractures in geriatric patients.

Materials And Methods
This study was approved by the Institutional Medical Ethics Committee of the Medical Faculty Hospital of
Muğla Sıtkı Koçman University (2019/128). After receiving this approval, we included the results of 93
patients who had been surgically treated for hip fractures at our clinic and 60 patients who had planned
elective surgery between January 2020 and January 2021.

Patients over 65 years of age were included in this study. The control group comprised patients who had
scheduled arthroplasty due to coxarthrosis. Meanwhile, the case group comprised patients who had been
admitted to the orthopedics department with a diagnosis of femoral pertrochanteric and neck fracture.
Patients with a history of pre-surgical intensive care follow-up or a history of neurological diseases causing
cognitive impairment and balance loss (Alzheimer’s, dementia, Parkinson’s, multiple sclerosis, stroke,
vertigo, etc.) were excluded from the study.

Of the 93 patients in the case group, 14 had a history of neurological diseases (dementia (four), Alzheimer’s
(three), Parkinson’s (three), stroke (three), and vertigo (one)), eight patients had a Mini-Mental State
Examination (MMSE) score below 24, and seven postoperative patients had a history of follow-up at the
intensive care unit. These patients were accordingly excluded from this study. Of the 60 patients in the
control group, three patients had a history of neurological disease (Parkinson’s (two) and vertigo (one)) and
were, therefore, excluded from the study. After these exclusions, the results of 64 patients who had been
surgically treated for hip fractures and 57 patients who had planned elective surgery were compared
retrospectively, and a total of 121 patients were included in this study.

We used the MMSE to determine patients’ cognitive levels [16]. Patients with a score lower than the cut-off
value of 24 were excluded from the study. We also used FES-I and BBS scores to determine patients’ physical
functional status and fear of falling. A score of 70 or higher for the FES-I and a score of under 45 points for
the BBS were considered to indicate a high risk of falling [3,8,14-16]. The two study groups’ demographic

data (age (years), height (cm), and weight (kg)) and preoperative hemoglobin (g/dL), platelet (103/µL),

lymphocyte (103/µL), albumin (g/L), total protein (g/L), D-dimer (ng/mL), 25-hydroxycholecalciferol (vitamin
D; ng/mL), serum calcium, and ionized and corrected calcium (mg/dL) levels, as well as their FES-I and BBS
scores, were compared.

A post-hoc power analysis was performed after the study, and the working power was calculated to be 82%.
Statistical analysis was performed using SPSS software version 21 (IBM Corp., Armonk, NY, USA), and the
alpha error level was accepted as 5%. Because the normal distribution was not detected after the distribution
analysis of the data, the median (minimum-maximum) values were used as descriptive statistics. Non-
parametric data were compared using the Mann-Whitney U test, and categorical data were compared with
the chi-square test.

Results
Participants’ median age was 84 (61-94) years for the control group and 85 (61-95) years for the case group.
Their median height was 165 (150-179) cm for the control group and 163.5 (153-178) cm for the case group.
Meanwhile, participants’ median weight was 80 (68-105) kg in the control group and 80 (50-100) kg in the
case group. No statistically significant difference was found between the groups in terms of demographic
data (p = 0.730, p = 0.612, and p = 0.464 for age, height, and weight, respectively) (Table 1).
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Control group Case group Mann-Whitney U test

Median Minimum Maximum Median Minimum Maximum P-value

Age (year) 84 65 94 85 61 95 0.730

Height (cm) 165 150 179 163.5 153 178 0.612

Weight (kg) 80 68 105 80 50 110 0.464

TABLE 1: Demographic data of the study participants.

FES-I and BBS scores were used to determine the physical functional status and fear of falling among
participants [3,8,15-17]. While the median FES-I score was 38 (15-83) and the median BBS score was 26 (5-
49) for the control group, the corresponding scores were 71 (31-100) and 6 (0-27) for the case group. A
statistically significant difference was found between these groups’ scores (p = 0.001 for both the FES-I
scores and BBS scores) (Table 2).

 
Control group Case group Mann-Whitney U test

Median Minimum Maximum Median Minimum Maximum P-value

Fall Efficacy Scale (70) 38 15 83 71 31 100 0.001

Berg Balance Scale (45) 26 5 49 6 0 27 0.001

TABLE 2: Scale scores of the study groups.

We also compared prognostic laboratory parameters [17]. The D-dimer measurement was statistically
significantly higher for the case group (p = 0.001) compared to the control group, while hemoglobin, platelet,
lymphocyte, albumin, total protein, and calcium levels were statistically significantly lower (p = 0.001 for all
parameters). No significant difference was found between the groups’ vitamin D, corrected calcium, and
ionized calcium levels (p = 0.054, p = 0.113, and p = 0.310, respectively) (Table 3).

 
Control group Case group Mann-Whitney U test

Median Minimum Maximum Median Minimum Maximum P-value

D-dimer (0–500 ng/mL) 458 98 5,195 3,344 10 9,994 0.001

Vit D (20–50 ng/mL) 15.30 4.93 45.70 11.55 3.00 100.00 0.054

Hgb (11.2–19.9 g/dL) 12.9 7.7 14.9 9.8 6.1 18.4 0.001

Plt (180–370 103/µL) 267 122 494 203.50 92 1,336 0.001

Lymp (1.18–3.74 103/ µL) 1.770 0.50 4.51 1.125 0.37 20.00 0.001

Albumin (35–52 g/L) 42.50 26.6 47.8 32.30 20.0 47.0 0.001

Ca (8.6-10 mg/dL) 9.180 6.82 10.36 8.385 6.85 10.87 0.001

Total protein (64–83 g/L) 68.10 47.0 75.5 59.00 42.7 86.0 0.001

Adjusted Ca 9.042 7.75 10.10 8.970 8.10 11.10 0.113

Ionized Ca 2.7111 2.14 3.19 2.7725 2.06 3.81 0.310

TABLE 3: Prognostic blood parameters.
Vit D: vitamin D; Hgb: hemoglobin; Plt: platelet; Lymp: lymphocyte; Ca: calcium
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Discussion
Fear of falling is common among patients with hip fractures, worsening treatment outcomes [1-3,7-10]. The
literature has offered different opinions on the cause of this fear of falling, and the most frequently
investigated factors include neuropsychiatric causes, obesity, postural balance disorder, decreased muscle
strength, and metabolic causes [1,3,7-10].

Although previous studies have shown that the fear of falling may be related to postural balance, no study
has shown that the relationship between these two conditions is strong. Young et al. [11] reported that the
fear of falling may be mainly associated with psychiatric causes. São Romão Preto et al. [18] found no
relationship between the fear of falling and body composition, but they observed a more severe fear of
falling among patients with low muscle strength in a “hand-grip” dynamometry test’s muscle strength
measurements, which was associated with decreased function in muscle strength and balance between the
arm and leg muscle groups. Meanwhile, Mak and Pang [19] concluded that both primary and recurrent falls
are statistically significantly more common among patients with a fear of falling. Finally, Clague et al.
[20] stated that anxiety causes fear of falling by creating hyperventilation and hypocapnia and, therefore,
that fear of falling occurs due to neuropsychiatric causes.

In this study, we used FES-I and BBS scores to determine participants’ fear of falling and physical functional
status. The median FES-I value for the case group was higher than 70, and it was significantly higher than the
control group’s corresponding value. Moreover, we found that the case group’s BBS score was significantly
lower than the control group’s; however, both groups’ median BBS scores were lower than the cut-off value
of 45. Scores with a BBS score of less than 45 were considered to be at a high fall risk [12,13,21]. BBS scores
were stratified, and changes in scores indicated clinical improvement during follow-up when investigated in
each stratum, as suggested by Donoghue et al [13]. According to Donoghue et al. [13], patients with a score
above 45 were considered normal, while patients with a score of 35-44 had at least five points indicating
clinical improvement, patients with a score of 25-34 had at least seven such points, and patients with a score
of 0-24 needed an increase of at least five such points. As a result, BBS was stratified into four groups
[12,13,21]. In this study, both groups’ median values were lower than 45, but the difference between groups’
median values was 20. In our view, this difference in our study is meaningful according to Donoghue et al.
[13].

Sim et al. [22] stated that a preoperative hemoglobin level of less than 10 g/dL among patients with a
fractured hip was associated with a poor functional outcome. Meanwhile, Sheehan et al. [23] conducted a
systematic review of anemia, showing that anemia’s effect on a hip fracture prognosis was weak. Hagino et
al. [15] divided a total of 205 patients into two groups according to their movement (ambulatory) levels after
receiving hip fracture treatment and compared the ambulatory and non-ambulatory groups in their
published results. According to this study, age, dementia, anemia, a fluid-electrolyte imbalance, abnormal
lung function, chronic systemic diseases, and home-care duration were found to be significantly higher
among the non-ambulatory group. Hagino et al. found no significant difference between the groups
regarding liver function, kidney function, or inflammation markers.

In this study, lymphocyte, platelet, albumin, total protein, and serum calcium levels, which are indicators of
nutrition and liver function, were significantly low among the case group while D-dimer levels were high
among the case group, in contrast to the results of Hagino et al. [15]. However, similar to the results of
Hagino et al., anemia levels were significantly higher (low hemoglobin levels) among the case group [15]. We
found no significant difference in corrected calcium or ionized calcium values. Vitamin D deficiency and
insufficient calcium intake are common among the geriatric population, predisposing the elderly to hip
fractures after a fall due to osteoporosis [24,25]. In this study, we expected high D-dimer levels because of
the acute phase reactant for the case group, and we expected low vitamin D and corrected and ionized
calcium levels for the case group; however, no statistically significant difference was found between the
groups (p = 0.001 and p = 0.054, respectively).

Conclusions
The FES-I and BBS scales are used by physical therapy, neurology, and orthopedics professionals to evaluate
physical functional status and fear of falling among the geriatric population. We believe that hip fractures
can be prevented and cost-effectively treated by determining geriatric patients’ hemoglobin, platelet,
lymphocyte, albumin, total protein, and calcium levels upon their hospital admission and directing them to
relevant clinics using the fear of falling scales.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. The Institutional Medical
Ethics Committee of the Medical Faculty Hospital of Muğla Sıtkı Koçman University issued approval
2019/128. Animal subjects: All authors have confirmed that this study did not involve animal subjects or
tissue. Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
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any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

References
1. van de Ree CL, De Jongh MA, Peeters CM, de Munter L, Roukema JA, Gosens T: Hip fractures in elderly

people: surgery or no surgery? A systematic review and meta-analysis. Geriatr Orthop Surg Rehabil. 2017,
8:173-80. 10.1177/2151458517713821

2. de Bot RT, Veldman HD, Witlox AM, van Rhijn LW, Hiligsmann M: Hip protectors are cost-effective in the
prevention of hip fractures in patients with high fracture risk. Osteoporos Int. 2020, 31:1217-29.
10.1007/s00198-019-05252-8

3. Bower ES, Wetherell JL, Petkus AJ, Rawson KS, Lenze EJ: Fear of falling after hip fracture: prevalence,
course, and relationship with one-year functional recovery. Am J Geriatr Psychiatry. 2016, 24:1228-36.
10.1016/j.jagp.2016.08.006

4. Tuzun S, Eskiyurt N, Akarirmak U, Saridogan M, Senocak M, Johansson H, Kanis JA: Incidence of hip
fracture and prevalence of osteoporosis in Turkey: the FRACTURK study. Osteoporos Int. 2012, 23:949-55.
10.1007/s00198-011-1655-5

5. Øien H, Jakobsson N, Bonander C: The impact of community-based interventions for the older population: a
quasi-experimental study of a hip-fracture prevention program in Norway. BMC Geriatr. 2018, 18:311.
10.1186/s12877-018-1004-z

6. Pellicane JV, Byrne K, DeMaria EJ: Preventable complications and death from multiple organ failure among
geriatric trauma victims. J Trauma. 1992, 33:440-4. 10.1097/00005373-199209000-00018

7. Eckert T, Kampe K, Kohler M, et al.: Correlates of fear of falling and falls efficacy in geriatric patients
recovering from hip/pelvic fracture. Clin Rehabil. 2020, 34:416-25. 10.1177/0269215519891233

8. de Miguel Artal M, Roca Chacón O, Martínez-Alonso M, Serrano Godoy M, Mas Atance J, García Gutiérrez R:
[Hip fracture in the elderly patient: prognostic factors for mortality and functional recovery at one year] . Rev
Esp Geriatr Gerontol. 2018, 53:247-54. 10.1016/j.regg.2018.04.447

9. Tanoğlu O, Arıcan G, Özmeriç A, Şahın ​ Ö, İltar S, Alemdaroglu B: Predictors of early mortality in geriatric
patients after hemiarthroplasty for femoral neck fracture. Acta Med Alanya. 2020, 4:220-5.
10.30565/medalanya.725992

10. Jellesmark A, Herling SF, Egerod I, Beyer N: Fear of falling and changed functional ability following hip
fracture among community-dwelling elderly people: an explanatory sequential mixed method study. Disabil
Rehabil. 2012, 34:2124-31. 10.3109/09638288.2012.673685

11. Young WR, Mark Williams A: How fear of falling can increase fall-risk in older adults: applying
psychological theory to practical observations. Gait Posture. 2015, 41:7-12. 10.1016/j.gaitpost.2014.09.006

12. Radosavljevic N, Nikolic D, Lazovic M, et al.: Estimation of functional recovery in patients after hip fracture
by Berg Balance Scale regarding the sex, age and comorbidity of participants. Geriatr Gerontol Int. 2013,
13:365-71. 10.1111/j.1447-0594.2012.00908.x

13. Donoghue D, Stokes EK: How much change is true change? The minimum detectable change of the Berg
Balance Scale in elderly people. J Rehabil Med. 2009, 41:343-6. 10.2340/16501977-0337

14. van Balen R, Steyerberg EW, Polder JJ, Ribbers TL, Habbema JD, Cools HJ: Hip fracture in elderly patients:
outcomes for function, quality of life, and type of residence. Clin Orthop Relat Res. 2001, 390:232-43.

15. Hagino T, Sato E, Tonotsuka H, Ochiai S, Tokai M, Hamada Y: Prediction of ambulation prognosis in the
elderly after hip fracture. Int Orthop. 2006, 30:315-9. 10.1007/s00264-006-0086-y

16. Larner AJ: Mini-Mental State Examination: diagnostic test accuracy study in primary care referrals .
Neurodegener Dis Manag. 2018, 8:301-5. 10.2217/nmt-2018-0018

17. Grzych G, Pekar JD, Durand G, Deckmyn B, Maboudou P, Lippi G: Albumin-adjusted calcium and ionized
calcium for assessing calcium status in hospitalized patients. Clin Chem. 2019, 65:703-5.
10.1373/clinchem.2018.300392

18. São Romão Preto L, Nogueiro Santos AL, Mendes ME, Pinto Novo A, Pimentel MH: [Functional impairment,
fear of falling and body composition in institutionalized elderly]. Enferm Clin. 2015, 25:81-6.
10.1016/j.enfcli.2014.10.005

19. Mak MK, Pang MY: Fear of falling is independently associated with recurrent falls in patients with
Parkinson's disease: a 1-year prospective study. J Neurol. 2009, 256:1689-95. 10.1007/s00415-009-5184-5

20. Clague JE, Petrie PJ, Horan MA: Hypocapnia and its relation to fear of falling . Arch Phys Med Rehabil. 2000,
81:1485-8. 10.1053/apmr.2000.9628

21. Berg KO, Wood-Dauphinee SL, Williams JI, Maki B: Measuring balance in the elderly: validation of an
instrument. Can J Public Health. 1992, 83 Suppl 2:S7-11.

22. Sim YE, Sim SD, Seng C, Howe TS, Koh SB, Abdullah HR: Preoperative anemia, functional outcomes, and
quality of life after hip fracture surgery. J Am Geriatr Soc. 2018, 66:1524-31. 10.1111/jgs.15428

23. Sheehan KJ, Williamson L, Alexander J, et al.: Prognostic factors of functional outcome after hip fracture
surgery: a systematic review. Age Ageing. 2018, 47:661-70. 10.1093/ageing/afy057

24. Kerschan-Schindl K: Prevention and rehabilitation of osteoporosis . Wien Med Wochenschr. 2016, 166:22-7.
10.1007/s10354-015-0417-y

25. Akkawi I, Zmerly H: Osteoporosis: current concepts. Joints. 2018, 6:122-7. 10.1055/s-0038-1660790

2022 Şahın et al. Cureus 14(1): e21704. DOI 10.7759/cureus.21704 5 of 5

https://dx.doi.org/10.1177/2151458517713821
https://dx.doi.org/10.1177/2151458517713821
https://dx.doi.org/10.1007/s00198-019-05252-8
https://dx.doi.org/10.1007/s00198-019-05252-8
https://dx.doi.org/10.1016/j.jagp.2016.08.006
https://dx.doi.org/10.1016/j.jagp.2016.08.006
https://dx.doi.org/10.1007/s00198-011-1655-5
https://dx.doi.org/10.1007/s00198-011-1655-5
https://dx.doi.org/10.1186/s12877-018-1004-z
https://dx.doi.org/10.1186/s12877-018-1004-z
https://dx.doi.org/10.1097/00005373-199209000-00018
https://dx.doi.org/10.1097/00005373-199209000-00018
https://dx.doi.org/10.1177/0269215519891233
https://dx.doi.org/10.1177/0269215519891233
https://dx.doi.org/10.1016/j.regg.2018.04.447
https://dx.doi.org/10.1016/j.regg.2018.04.447
https://dx.doi.org/10.30565/medalanya.725992
https://dx.doi.org/10.30565/medalanya.725992
https://dx.doi.org/10.3109/09638288.2012.673685
https://dx.doi.org/10.3109/09638288.2012.673685
https://dx.doi.org/10.1016/j.gaitpost.2014.09.006
https://dx.doi.org/10.1016/j.gaitpost.2014.09.006
https://dx.doi.org/10.1111/j.1447-0594.2012.00908.x
https://dx.doi.org/10.1111/j.1447-0594.2012.00908.x
https://dx.doi.org/10.2340/16501977-0337
https://dx.doi.org/10.2340/16501977-0337
https://journals.lww.com/corr/Abstract/2001/09000/Hip_Fracture_in_Elderly_Patients__Outcomes_for.27.aspx
https://dx.doi.org/10.1007/s00264-006-0086-y
https://dx.doi.org/10.1007/s00264-006-0086-y
https://dx.doi.org/10.2217/nmt-2018-0018
https://dx.doi.org/10.2217/nmt-2018-0018
https://dx.doi.org/10.1373/clinchem.2018.300392
https://dx.doi.org/10.1373/clinchem.2018.300392
https://dx.doi.org/10.1016/j.enfcli.2014.10.005
https://dx.doi.org/10.1016/j.enfcli.2014.10.005
https://dx.doi.org/10.1007/s00415-009-5184-5
https://dx.doi.org/10.1007/s00415-009-5184-5
https://dx.doi.org/10.1053/apmr.2000.9628
https://dx.doi.org/10.1053/apmr.2000.9628
https://pubmed.ncbi.nlm.nih.gov/1468055/
https://dx.doi.org/10.1111/jgs.15428
https://dx.doi.org/10.1111/jgs.15428
https://dx.doi.org/10.1093/ageing/afy057
https://dx.doi.org/10.1093/ageing/afy057
https://dx.doi.org/10.1007/s10354-015-0417-y
https://dx.doi.org/10.1007/s10354-015-0417-y
https://dx.doi.org/10.1055/s-0038-1660790
https://dx.doi.org/10.1055/s-0038-1660790

	An Evaluation of the Fear of Falling, Balance Levels, and Prognostic Blood Parameters Among the Geriatric Population With Hip Fractures
	Abstract
	Background
	Methodology
	Results
	Conclusions

	Introduction
	Materials And Methods
	Results
	TABLE 1: Demographic data of the study participants.
	TABLE 2: Scale scores of the study groups.
	TABLE 3: Prognostic blood parameters.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


