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Abstract 

 

Title: Analysis of functional capacity and quality of life in individuals after ankle fractures.  

Authors: Viviane Ribeiro de Ávila; Wellington Fabiano Gomes; José Carlos Gomes de 

Carvalho Leitão & Nelson Joaquim Fortuna de Sousa. 

 

The unstable ankle fractures (AFs) can affect the quality of life (QOL) of the young 

and elderly population in different forms. Among youth, there are more AFs in men than 

women, but after 50 years of age, the rate per gender reverses. The consequences of these 

injuries do not only include pain and disability but can also result in long-term physical, 

psychological, and social impacts. Recently there was an increase in the incidence of AFs 

reported in the last studies, with a peak of incidence among young men estimated at 

157.1/100,000/year. Of these, approximately 53% are unstable fractures requiring surgical 

treatment. The general objective of this thesis was to evaluate and compare the functionality, 

pain and QOL of active and inactive adult individuals whose AF was surgically treated; and 

the specific objectives were: i) To conduct a systematic review evaluating functional 

outcomes and the QOL of patients with surgically treated AF compared with the nonfractured 

population; ii) To compare adult men and women residing in Brazil’s interior who were 

treated with open reduction and internal fixation (ORIF) following AF; and iii) To describe 

and prospectively analyze unstable AF, surgically treated through ORIF, in adults in the 

Jequitinhonha Valley region of Brazil. From July 2015 to November 2016, 86 patients (n=57, 

men; n=29, women) with unstable AF treated surgically with ORIF were analyzed and 

included in the overall sample. Of these, ten men patients were lost in the follow-up and 

excluded. The remaining patients (n=76) were split into two groups [(active, n=58 X inactive, 

n=18)], of the man [(active, n=38; inactive, n=9)] and woman [(active, n=20; inactive, n=9)]. 

The International Physical Activity Questionnaire (IPAQ), Mini Mental State Examination 

(MMSE), the 36-item Short-Form Health Survey (SF-36), Visual Analogic Scale (VAS), 

sociodemographic and clinical questionnaires were applied in person at hospital admission or 

at most in up to two weeks after surgery. The SF-36 and VAS questionnaires were reapplied 

in an average period of 3 months after the surgery in the return of the patient for possible 

medical discharge. The morphology of AFs was analyzed according to the AO Foundation 

and Orthopaedic Trauma Association (AO/OTA) classification system. Out of 86 patients, 



 

xxxii 
 

young men predominated in all variables researched. The commonest injury cause seen was 

motorcycle crash followed by soccer accidents (p≤0.001) caused by high-energy trauma 

(p≤0.05). Other factors that can be mentioned are related to the predominant fractures on the 

right side (p≤0.05), and more fractures AO/OTA 44 type B2 e C1 (p≤0.05), malleolus lateral 

and bimalleolar fractures (p≤0.01). Regarding the sociodemographic variables we verified 

significant differences in the variables smoking (p≤0.05), racial composition (p≤0.001), work 

category (p≤0.01) and educational level (p≤0.05) of the patients. Active and inactive patients 

of both genders show significant differences (p≤0.05) in the functional capacity and physical 

aspect domains; and the bodily pain domain revealed significant difference in active and 

inactive men (p≤0.05) between the periods post-surgical and 3 months after surgery (on 

average). Moderate and significant correlations were found (p≤0.05) between functional 

capacity, physical aspect and bodily pain domains of the SF-36 and the VAS pain scores for 

active and inactive patients of both genders in the final follow-up period. Other significant 

correlations (p≤0.05) for inactive men (physical aspect and bodily pain) and inactive women 

(functional capacity and bodily pain) are observed (after 3 months of surgery). The study of 

our systematic review concluded that less functionality and lower physical capacity represent 

the major limitations in patients with surgically treated AF, compared with the nonfractured 

population. These limitations may prevail for long periods and may become the main threat to 

the QOL of these patients. In relation to the field research, based on our results, we conclude 

that adult men of the region of Jequitinhonha Valley in Brazil are more likely to suffer AFs 

that require surgical treatment than adult women. Unstable AF treated with ORIF in adult 

wage earners can cause physical disability that keeps them away from physical activity and 

work for a significant period of time, affecting them financially. Three months after surgery 

(on average), active and inactive men had functional limitations and pain symptoms. These 

factors seem to have negatively influenced the patient's social involvement, worsening their 

QOL. Most active and inactive patients had a positive self-perception of their general health 

status, emotional aspects and mental health domains. Regarding active women, we observed 

lower energy and vitality after the same postoperative period. 

 

Keywords: ankle fracture; surgical treatment; quality of life; functionality; pain; adult.
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Ankle fractures (AFs) are the most common injuries among the fractures of the lower 

limbs found in urgency and emergency services (Egol, Tejwani, Walsh, Capla, & Koval, 

2006; Zaghloul, Haddad, Barksfield, & Davis, 2014). They exceed 10% of all fractures 

(Elsoe, Ostgaard, & Larsen, 2018; Lash, Horne, Fielden, & Devane, 2002), thereby 

representing an important cause of morbidity for both the young and elderly population 

(Court-Brown & Caesar, 2006; Van Staa, Dennison, Leufkens, & Cooper, 2001). Among 

youth, there are more AFs in men than women, but after 50 years of age, the rate per gender 

reverses (Jensen, Andresen, Mencke, & Nielsen, 1998; Van Staa et al., 2001).  

The incidence of AF is estimated between 101 fractures per 100,000 inhabitants per 

year in Europe (Court-Brown & Caesar, 2006; Jensen et al., 1998) the 184 fractures per 

100,000 inhabitants per year in United States (Daly, Fitzgerald, Melton, & Ilstrup, 1987). One 

recent study conducted in Denmark (Elsoe et al., 2018) showed an increase in AF incidence 

when compared to previous studies (Pakarinen, Flinkkil, Ohtonen, & Ristiniemi, 2011; 

Ribeiro de Ávila, Bento, Gomes, Leitão, & Fortuna de Sousa, 2018). The mean incidence of 

AF was 169 fractures per 100,000 inhabitants per year. Young adults dominated the 

demographics, and the study shows an incidence peak of 157 fractures. Another research 

study by Manoukian, Leivadiotou, & Williams (2013) indicates a high percentage (53%) of 

unstable fractures that required surgical treatment. 

In adult age, the most frequent cause of AFs has been road-traffic accidents (Ahmad 

Hafiz et al., 2011; Dhameliya & Prashanth, 2016b; Mahesh & Venkataramana, 2016) and 

sports activities (Elsoe et al., 2018; Mahesh & Venkataramana, 2016; Robertson, Wood, 

Aitken, & Court-Brown, 2014). In the last two decades, the number of these fractures has 

increased in young and active patients (Jain, Mantri, & Mahajan, 2018), especially in younger 

men (Bhargavevem, Kondlapudi, Murari, & Murthy, 2017; Ratna Kanth & Gautham Varma, 

2018; Shekhar & Reddy, 2017).  

Although the ankle is often involved in low-energy trauma, high-energy trauma may 

occur after falls and road-traffic accidents (Bucholz, Court-Brown, Heckman, & Tornetta Iii, 

2013; Contreras et al., 2004). In this sense, when these traumas of high-energy are not 

associated to the death they can leave serious sequels, being the most common cause of death 

in patients below 44 years, adult and adult-youth, i.e., the economically active population and 

represents an important economic impact to society (Contreras et al., 2004; katz et al., 2008). 

This type of trauma is considered more serious and is more common in young and active men 

(AIHW: Kreisfeld, Harrison, & Pointer, 2014); on the other hand, low-energy trauma is 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lash%20N%5BAuthor%5D&cauthor=true&cauthor_uid=12534384
https://www.ncbi.nlm.nih.gov/pubmed/?term=Horne%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12534384
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fielden%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12534384
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considered to be lighter and affects elderly women more (Kannus, Palvanen, Niemi, Parkkari, 

& Jarvinen, 2002). Therefore, most common traumas in the adult population (i.e., luxation, 

open, high-energy, with large soft tissues injury fractures) are more severe, unlike the typical 

traumas reported in the elderly population (general low-trauma energy resulting from falls) 

(Bhandari et al., 2004; Nilsson, Jonsson, Ekdahl, & Eneroth, 2007; Ponzer et al., 1999). Thus, 

the fracture characteristic (high energy vs low energy) may represent a fundamental aspect in 

the quality of life (QOL) of patients with surgically treated AF (Ribeiro de Ávila et al., 2018). 

The treatment of AF may be conservative when there is no deviation, and may be 

sustainably managed non-surgically, with splints or traction, or surgically, where the bone 

displacement and the instability in the recess of the ankle are treated with open reduction and 

internal fixation (ORIF) technique using plates, screws and Kirschner wires (Cedell, 1967; 

Müller, Allogöwer, Schneider, & Willenegger, 1979). This technique of surgical treatment is 

considered the gold standard by orthopedic surgeons for unstable and displaced AFs (Biga, 

1993; Boni et al., 2019; Jhatoth, 2017; Purushotham, Ranjan, & Mohammed, 2018). These 

operative methods ensure the union, anatomical joint restoration, biomechanics, and 

recuperation of the loading contact of ankle (Bhargavevem et al., 2017; Patil & Kore, 2017; 

Prathap, Aran, Kondlapudi, & Hapiprasad, 2016; Vem, Kondlapudi, Murari, & Murthy, 

2017). The objective of surgical treatment for AF is to allow the early motion after internal 

fixation, reduce the total time of treatment and shorten the time required to return to day-to-

day activities (Ahl, Dalén, Lundberg, & Bylund, 1993; Geissler, Tsao, & Hughes, 1996; Rupp 

et al., 2018; Shekhar & Reddy, 2017; Sondenaa, Haigaard, Smith, & Alho, 1986).   

Since the mid-1970s, there has been a general trend toward surgical intervention in the 

treatment of more-severe injuries of the ankle (Bucholz, Henry, & Henley, 1994; Stephen 

Henry, 1994). Several studies have shown that better results are obtained with surgical than 

non-surgical treatment (Bauer, Bergström, Hemborg, & Sandegård, 1985; Jain et al., 2018; 

Patil & Kore, 2017). The key to the success of surgical treatment is the anatomical reduction 

of the displaced malleolar fracture, especially the restoration of the fibula length and 

maintenance of the reduction until the complete union of the fracture, which is almost 

impossible with non-surgical treatment (Mahesh & Venkataramana, 2016; Mitchell, Shaftan, 

& Sclafani, 1979). In addition, there is a concern that a non-surgical approach may fail to 

produce an anatomical reduction of the mortise, leading to ankle instability, nonunion, and 

post-traumatic osteoarthritis of the ankle (Mitchell et al., 1979).  
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Although patients are routinely released from the formality of orthopedic medical 

follow-up to 4 to 6 months after the surgical stabilization, some authors claim that even after 

3 years, half of the patients still report symptoms of pain, stiffness, swelling and instability of 

the ankle joint, which may prevent them from returning to the same level of physical activity 

they exhibited before the AF (Nilsson, Jonsson, Ekdah, & Eneroth, 2005). The consequences 

of these injuries do not only include pain and disability but can also result in long-term 

physical, psychological, and social impacts (McPhail, Dunstan, Canning, & Haines, 2012). 

In addition to body signs and symptoms, an AF has significant negative effects on the 

QOL of patients, associated with functional disability for numerous activities, particularly in 

elderly populations (Westphal, Piatek, Schubert, Schuschke, & Winckler, 2002). In fact, 

advanced age is considered a negative factor for returning to physical activity up to 1 year 

after AF (Del Buono et al., 2013). It has been reported that patients aged 45 years and older 

are 3 times less likely to return to their work than younger patients (Mackenzie et al., 1998).  

The literature points out that the focus of research related to AF should cover 

sociodemographic, clinical and psychosocial predictors related to QOL (Van Son, De Vries, 

Roukema, & Den Oudsten, 2013), in particular when crafting prospective study (Stufkens, 

Bekerom, Kerkhoffs, Hintermann, & Dijk, 2011). It is clear that QOL must be a determinant 

variable to be evaluated when studying AF (Black, Bhavikatti, Al-Hadithy, Hakmi, & Kitson, 

2013; Van Son et al., 2013). The detailed understanding of these different aspects of QOL can 

be cleared by the necessity of including the subjective experience of the patient in the 

evaluation of the recovery process after AF, in addition to the judgment of the treating 

physician (Van Son et al., 2013).This will help them improve the treatment of these patients 

in restoring their activities of daily living, social, sports and work as close as possible to what 

they were before suffering the unstable AF (Gil et al., 2004; Gil et al., 2003). 

Among the instruments used to report the patient's subjective experience, the 36-item 

Short-Form Health Survey (SF-36) (Ware, & Sherbourne, 1992) and the Visual Analogic 

Scale (VAS) (Maxwell, 1978) require that the patients remember how much pain or difficulty 

they had in performing different activities. In addition, these instruments have a history of 

clinical and research utility and have been linked to rehabilitation outcomes. In particular, the 

SF-36 is a self-administered questionnaire that well-validated and accepted as an instrument 

to evaluate the functional outcome in patients with AFs (Brazier et al., 1992; Ponzer et al., 

1999). It allows the comparison of patient function with the normal population and with a 

variety of musculoskeletal injuries (Busse et al., 2009; Ware & Sherbourne, 1992), besides 
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being widely used in several areas of medicine and orthopedic research (Grevitt, Khazim, 

Webb, Mulholland, & Shepperd, 1997). The American Orthopaedic Foot and Ankle Society 

(AOFAS) questionnaire, which evaluates ankle and hindfoot functional outcome in 

individuals with various injuries in this region, was validated and well correlated with the 

VAS and the SF-36, mainly in the domains functional capacity and bodily pain that presented 

high values of agreement showing the ability of this questionnaire to quantify such symptoms 

in hindfoot and ankle dysfunctions (Rodrigues et al., 2008; SooHoo, Shuler, & Fleming, 

2003). 

The study by Busse et al. (2009), whose objective was to discover the level of activity 

of the patients prior to surgical AF, concluded that patients who underwent lower limb 

orthopedic surgery recall of their QOL, function and general health status within two weeks 

after the surgery with high precision sufficient to justify the replacement of the prospective 

data collection by the evaluation of the memory. The International Physical Activity 

Questionnaire (IPAQ) short and long form presented results of validity and reproducibility 

similar to other instruments used internationally to measure the level of physical activity 

(Matsudo et al., 2001). Nilsson, used this questionnaire to verify the level of physical activity 

before surgical treatment of AF in adult and elderly patients. Nilsson found that less than half 

of the patients returned to their pre-injury physical activity level, and in patients considered 

active, this physical limitation negatively influenced the emotional aspect (Nilsson et al., 

2007; Nilsson, Nyberg, Ekdahl, & Eneroth, 2003).  

In consideration of this information, the hypotheses of this study are: 1) to learn 

whether adult men of the Jequitinhonha Valley region in Brazil are more likely to suffer AFs 

that are surgically treated than adult women are; 2) to analyze whether the sociodemographic 

characteristics of patients from the Jequitinhonha Valley region in Brazil influence the 

outcomes of surgically-treated AFs; and 3) to probe if an active individual with surgical AF 

has a faster recovery in relation to the emotional, social and higher vitality aspects, besides a 

faster return to the functional activities of daily life than an inactive individual with surgical 

AF. 
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General objective: 

 

The general objective of this thesis was to evaluate and compare the functionality, pain 

and QOL of active and inactive adult individuals whose AF was surgically treated. 

 

Specific objectives: 

 

A) To conduct a systematic review evaluating functional outcomes and the QOL of 

patients with surgically treated AF compared with the nonfractured population; 

B) To compare adult men and women residing in Brazil’s interior who were treated 

with ORIF following AF; 

C) To describe and prospectively analyze unstable AF, surgically treated through 

ORIF, in adults in the Jequitinhonha Valley region of Brazil. 

 

Structure of this thesis: 

 

The studies of this thesis were published or submitted in international scientific 

journals. In this sense, this thesis is presented in the Scandinavian model,  which in addition 

to the introduction, includes the following articles: 

Article of Systematic Review - Functional outcomes and quality of life after ankle 

fracture surgically treated: A systematic review.  

 Original Article 1: Outcome of ankle fracture surgical treatment in adults: A 

prospective study. 

Original Article 2: Sociodemographic profile of unstable ankle fracture in adults: A 

prospective study. 

 Original Article 3: Analysis of functionality, pain and quality of life in active and 

inactive individuals after ankle fractures. 

 General Discussion - show a general discussion of the results obtained in the four 

studies, as well as limitations and recommendations for future research. 

 

 

 

 



 

40 
 

References 

 

Ahl, T., Dalén, N., Lundberg, A., & Bylund, C. (1993). Early mobilization of operated on 

ankle fractures. Prospective, controlled study of 40 bimalleolar cases. Acta Orthopaedica 

Scandinavica, 64(1), 95–99. doi:10.3109/17453679308994541 

 

Ahmad Hafiz, Z., et al. (2011). Ankle fractures: the operative outcome. Malaysian 

Orthopaedic Journal, 5(1), 40-43. doi: 10.5704/MOJ.1103.009 

AIHW: Kreisfeld R, Harrison JE, & Pointer S. (2014). Australian sports injury 

hospitalisations 2011–12. Injury research and statistics series no. 92. Cat. no. INJCAT 

168. Canberra: AIHW. Retrieved from https://www.aihw.gov.au/getmedia/94693ac0-

18dd-48f5-a75b-28a39692dfa8/18053-10mar2015.pdf.aspx 

Bauer, M., Bergström, B., Hemborg, A., & Sandegård, J. (1985). Malleolar fractures: non-

operative versus operative treatment. A controlled study. Clinical Orthopaedics and 

Related Research, (199), 17-27. Retrieved from 

https://www.ncbi.nlm.nih.gov/pubmed/3930121 

 

Bhandari, M., et al. (2004). Health-Related quality of life following operative treatment of 

unstable ankle fractures. Journal of Orthopaedic Trauma, 18(6), 338–345. 

doi:10.1097/00005131-200407000-00002 

 

Bhargavevem, K., Kondlapudi, A. K., Murari, S. P. K., & Murthy. S. (2017). Outcome of 

surgical management of bimalleolar fractures in adults. Asian Journal of Pharmaceutical 

and Clinical Research, 10(11), 252-256. doi: 10.22159/ajpcr.2017.v10i11.20808 

 

Biga N. (1993). Fractures malléolaires de l’adulte. In: Conférences d’enseignement Sofcot. 

(45th ed.). Paris: Expansion Scientifique Française. pp. 71–80. 

 

Black, J. D. J., Bhavikatti, M., Al-Hadithy, N., Hakmi, A., & Kitson, J. (2013). Early weight-

bearing in operatively fixed ankle fractures: a systematic review. The Foot, 23(2-3), 78-

85. doi: 10.1016/j.foot.2013.05.002.  

 

Boni, G.. Sanchez, G. T., Arliani, G., Zelle, B. A., Pires, R. E., & Reis, F. B. d. R. (2019). 

Safety and efficacy of surgical fixation of fibula fractures using an intramedullary nail: a 

retrospective observational cohort study in 30 patients. Patient Safety in Surgery, 13(1), 

1-5. doi: 10.1186/s13037-019-0211-7  

 

Brazier, E., Harper, R., Jones, N. M, O'Cathain, A., Thomas, K. J., , T, & Westlake L. (1992). 

Validating the SF-36 health survey questionnaire: new outcome measure for primary 

care. BMJ (Clinical Research ed.), 305(18), 160-164. doi: 10.1136/bmj.305.6846.160 

 

Bucholz, R. W., Court-Brown, C. M., Heckman, J. D., & Tornetta Iii, P. (2013). Fraturas em 

adultos: Rockwood & Green. (7th ed.). Barueri: Manole. 

 

Bucholz, R. W., Henry, S., & Henley, M. B. (1994). Fixation with bio absorbable screws for 

the treatment of fractures of the ankle. The Journal of Bone and Joint Surgery. American 

Volume, 76(3), 319-324. 



 

41 
 

Busse, J. W., et al. (2009). Use of both Short Musculoskeletal Function Assessment 

questionnaire and Short Form-36 among tibial-fracture patients was redundant. Journal 

of Clinical Epidemiology, 62(11), 1210-1217. doi: 10.1016/j.jclinepi.2009.01.014 

 

Cedell, C. A. (1967). Supination-outward rotation injuries of the ankle. A clinical and 

roentgenological study with special reference to the operative treatment. Acta 

Orthopaedica Scandinavica. Supplement, 110(3+), 142-148. 

https://doi.org/10.3109/ort.1967.38.suppl-110.01 

 

Contreras, M. E. K., et al. (2004). Avaliação biomecânica das fraturas intra-articulares do 

calcâneo e sua correlação clínica radiográfica. Acta Ortopédica Brasileira, 12(2), 105-

112. doi.org/10.1590/S1413-78522004000200006 

 

Court-Brown, C. M., & Caesar, B. (2006). Epidemiology of adult fractures: A review. Injury, 

37(8), 691–697. doi:10.1016/j.injury.2006.04.130 

 

Daly, P. J., Fitzgerald, R. H., Melton, L. J., & Ilstrup, D. M. (1987). Epidemiology of ankle 

fractures in Rochester, Minnesota. Acta Orthopaedica Scandinavica, 58(5), 539–544. doi: 

10.3109/17453678709146395 

 

Del Buono, A., Smith, R., Coco, M., Woolley, L., Denaro, V., Maffulli, N. (2013). Return to 

sports after ankle fractures: a systematic review. British Medical Bulletin, 106(1), 179–

191. doi: 10.1093/bmb/lds039.  

 

Dhameliya, D., & Prashanth, G. (2016). Profile of patients with ankle fracture. International 

Journal of Orthopaedics Sciences, 2(4), 285-286. doi: 10.22271/ortho.2016.v2.i4e.43 

 

Egol, K. A., Tejwani, N. C., Walsh, M. G., Capla, E. L., & Koval, K. J. (2006). Predictors of 

short-term functional outcome following ankle fracture surgery. The Journal of Bone and 

Joint Surgery, 88(5), 974-979. doi: 10.2106/JBJS.E.00343 

 

Elsoe, R., Ostgaard, S. E., & Larsen, P. (2018). Population-based epidemiology of 9767 ankle 

fractures. Foot and Ankle Surgery, 24(1), 34-39. doi: 10.1016/j.fas.2016.11.002 

 

Geissler, W. B., Tsao, A. K., & Hughes, J. L. (1996). Fractures and injuries of the ankle. In: 

Rockwood and Green’s fractures in adults. (4th ed.). Lippincott: Raven. pp. 2201-2066. 

 

Gil, Z. et al. (2003). Quality of life following surgery for anterior skull base tumors. Archives 

of Otolaryngology-head & Head Neck Surgery, 129(12), 1303-1309. 

doi:10.1001/archotol.129.12.1303 

 

Gil, Z., Abergel, A., Spektor, S., Shabtai, E., Khafif, A., & Fliss, D. M. (2004). Development 

of a cancer-specific anterior skull base quality-of-life questionnaire. Journal of 

Neurosurgery, 100(5), 813-819. doi: 10.3171/jns.2004.100.5.0813 

 

Grevitt, M., Khazim, R., Webb, J., Mulholland, R., & Shepperd, J. (1997). The short form-36 

health survey questionnaire in spine surgery. The Journal of Bone and Joint Surgery. 

British Volume, 79(1), 48–52. Retrieved September 28, 2018 from 

https://www.ncbi.nlm.nih.gov/pubmed/9020444 

https://www.ncbi.nlm.nih.gov/pubmed/9020444


 

42 
 

Jain, R., Mantri, N., & Mahajan, P. (2018). Comparison between CC Screw and tension band 

wiring in treatment of medial malleolus fracture. International Journal of Orthopaedics 

Sciences, 4(1). 944-946. doi: 10.22271/ortho.2018.v4.i1n.136 

 

Jensen, S. L., Andresen, B. K., Mencke, S., & Nielsen, P. T. (1998). Epidemiology of ankle 

fractures. A prospective population-based study of 212 cases in Aalborg, Denmark. Acta 

Orthopaedica Scandinavica, 69(1), 48–50. doi: 10.3109/17453679809002356 

 

Jhatoth, D. S. (2017). A Prospective study on the surgical management of medial malleolar 

fractures of ankle joint. International Journal of Orthopaedics Sciences, 3(3), 230-235. 

doi: 10.22271/ortho.2017.v3.i3d.46 

 

Kannus P., Palvanen M., Niemi S., Parkkari J., & Jarvinen M. (2002). Increasing number and 

incidence of low-trauma ankle fractures in elderly people: Finnish statistics during 1970-

2000 and projections for the future. Bone, 31(3), 430–433. doi: 10.1016/S8756-

3282(02)00832-3 

 

Katz, M., Okuma, M. A. A., dos Santos, A. L. G., Guglielmetti, C. L. G., Sakaki, M. H., & 

Zumiotti, A. V. (2008). Epidemiologia das lesões traumáticas de alta energia em idosos. 

Acta Ortopédica Brasileira, 16(5), 279-83. doi.org/10.1590/S1413-78522008000500005 

 

Lash, N., Horne, G., Fielden, J., Devane, P. (2002). Ankle fractures: functional and lifestyle 

outcomes at 2 years. ANZ Journal of Surgery, 72(10),724-730. doi: 10.1046/j.1445-

2197.2002.02530.x  

 

Mackenzie, E. J., et al. (1998). Return to work following injury: the role of economic, social, 

and job-related factors. American Journal of Public Health, 88(11), 1630-7. 

doi:10.2105/AJPH.88.11.1630 

 

Matsudo, S., et al. (2001). Questionario internacional de atividade fisica (IPAQ): estudo de 

validade e reprodutibilidade no Brasil. Atividade Física e Saúde, 6(2), 5-18. 

doi:10.12820/rbafs.v.6n2p5-18 

Maxwell, C. (1978). Sensitivity and accuracy of the visual analogue scale: a psycho-physical 

classroom experiment. British Journal of Clinical Pharmacology, 6(1), 15-24. doi: 

10.1111/j.1365-2125.1978.tb01676.x 

 

McPhail, S. M., Dunstan, J., Canning, J., & Haines, T. P. (2012). Life impact of ankle 

fractures: Qualitative analysis of patient and clinician experiences. BMC Musculoskelet 

Disord, 13(224), 1-13. doi: 10.1186/1471-2474-13-224 

 

Mahesh, S., & Venkataramana, P. (2016). A prospective study of osteosynthesis of malleolar 

fractures in adults. International Journal of Orthopaedics Sciences, 2(4), 40-43. doi: 

10.22271/ortho.2016.v2.i4.009 

Manoukian, D., Leivadiotou, D., & Williams, W. (2013). Is early operative fixation of 

unstable ankle fractures cost effective? Comparison of the cost of early versus late 

surgery. European Journal of Orthopaedic Surgery & Traumatology, 23(7), 835–837. 

doi:10.1007/s00590-012-1059-z  

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lash%20N%5BAuthor%5D&cauthor=true&cauthor_uid=12534384
https://www.ncbi.nlm.nih.gov/pubmed/?term=Horne%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12534384
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fielden%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12534384


 

43 
 

Mitchell, W. G., Shaftan, G. W., & Sclafani, J. J. (1979). Mandatory open reduction: It’s Role 

in Displaced   Fractures. The Journal of Trauma, 19(8), 602-615. Retrieved June 10, 2018, 

from https://www.ncbi.nlm.nih.gov/pubmed/112259  

 

Müller, M. E., Allogöwer, M., Schneider, R., & Willenegger, H. (1979). Manual of internal 

fixation: technique recommended by AO-group. (2nd ed.). Berlin: Springer-Verlag.  

 

Nilsson, G. M., Jonsson, K., Ekdahl, C. S., & Eneroth, M. (2005). Unsatisfactory outcome 

following surgical intervention of ankle fractures. Foot and Ankle Surgery, 11(1), 11–16. 

doi:10.1016/j.fas.2004.10.004 

 

Nilsson, G., Jonsson, K., Ekdahl, C., & Eneroth, M. (2007). Outcome and quality of life after 

surgically treated ankle fractures in patients 65 years or older. BMC Musculoskeletal 

Disorders, 8(127), 1-9. doi:10.1186/1471-2474-8-127 

 

Nilsson, G., Nyberg, P., Ekdahl, C., & Eneroth, M. (2003). Performance after surgical 

treatment of patients with ankle fractures--14-month follow-up. Physiotherapy Research 

International, 8(2), 69-82. doi: 10.1002/pri.274 

 

Pakarinen, H. J., Flinkkil, T. E., Ohtonen, P. P., & Ristiniemi, J. Y. (2011). Stability criteria 

for nonoperative ankle fracture management. Foot & Ankle International, 32(2), 141-147. 

doi: 10.3113/FAI.2011.0141 

 

Patil, S. V., & Kore, R. (2017). Bimalleolar Fractures of Ankle – Review of Surgical 

Management. Journal of Nursing Health Science, 6(2), 24-30. doi: 10.9790/1959-

0602042430 

 

Ponzer, S., Nåsell, H., Bergman, B., & Törnkvist, H. (1999). Functional outcome and quality 

of life in patients with Type B ankle fractures: a two-year follow-up study. Journal of 

Orthopaedic Trauma, 13(5), 363–368. doi:10.1097/00005131-199906000-00007 

 

Prathap, P., Aran, H. S., Kondlapudi, A., & Hapiprasad, S. (2016). Functional outcome in 

surgical management of bi-malleolar fractures in adults. International Journal of 

Orthopaedics Sciences, 2(4), 72-76. doi: 10.22271/ortho.2016.v2.i4b.11 

 

Purushotham, K., Ranjan, S., & Mohammed, S. (2018). Ankle fracture: The operative 

outcome of 30 patients. International Journal of Orthopaedics Science,. 4(1), 947-951. 

doi: 10.22271/ortho.2018.v4.i1n.137 

 

Ratna Kanth, C. H., & Gautham Varma, K. V. N. (2018). To study the outcome of surgically 

managed medial malleolar fractures of ankle by screw fixation vs. tension band wiring in 

adults. Journal of Evidence Based Medicine and Healthcare, 5(11), 950-956. doi: 

10.18410/jebmh/2018/196 

 

Ribeiro de Ávila, V., Bento, T., Gomes, W., Leitão, J., & Fortuna de Sousa, N. (2018). 

Functional outcomes and quality of life after ankle fracture surgically treated: a 

systematic review. Journal of Sport Rehabilitation, 27(3), 274-283. doi: 

10.1123/jsr.2016-0199 

  



 

44 
 

Robertson, G. A., Wood, A. M., Aitken, S. A., & Court-Brown, C. (2014). Epidemiology, 

management, and outcome of sport-related ankle fractures in a standard UK population. 

Foot & Ankle International, 35(11), 1143-1152. doi: 10.1177/1071100714546548 

 

Rodrigues, C. R., et al. (2008). Tradução, adaptação cultural e validação do “American 

Orthopaedic Foot and Ankle Society (AOFAS) Ankle-Hindfoot Scale". Acta Ortopédica 

Brasileira, 16(2), 107-111. doi: 10.1590/S1413-78522008000200009 

 

Rupp, M., Kockmann, S., Khassawna, T. E., Raschke, M. J., Heiss, C., & Ochman, S. (2018). 

Better is the foe of good: outcome of operatively treated ankle fractures in the elderly.  

The Foot, 36(9), 15-20. doi: 10.1016/j.foot.2018.04.002  

 

Shekhar, V., & Reddy, G. V. (2017). Outcome of surgical management of bimalleolar 

fractures – our experience. Journal of Dental and Medical Sciences, 16(3), 34-37. doi: 

10.9790/0853-1603023437 

 

Sondenaa, K., Haigaard, U., Smith, D., & Alho, A. (1986). Immobilization of operated ankle 

fractures. Acta Orthopaedica Scandinavica, 57(1), 59-61. 

doi:10.3109/17453678608993217 

 

SooHoo, N. F., Shuler, M., & Fleming, L. L. (2003). Evaluation of the validity of the AOFAS 

Clinical Rating Systems by correlation to the SF-36. Foot  & Ankle International, 24(1), 

50-55. doi: 10.1177/107110070302400108 

 

Stephen Henry MD. (1994). Fixation with bio absorbable screws for the treatment of fractures 

of the ankle. The Journal of Bone and Joint Surgery, 76(3), 319-324.doi: 

10.2106/00004623-199403000-00001    

 

Stufkens, S. A. S., Bekerom, M. P. J. V. D., Kerkhoffs, G. M. M. J., Hintermann, B., & Dijk, 

C. N. V. D. (2011). Long-term outcome after 1822 operatively treated ankle fractures: a 

systematic review of the literature. Injury, 42(2), 119-127. doi: 

10.1016/j.injury.2010.04.006. 

 

Van Son, M. A. C., De Vries, J., Roukema, J. A., &  Oudsten, B. L. (2013). Health status, 

health-related quality of life, and quality of life following ankle fractures: a systematic 

review. Injury, 44(11), 1391–1402. doi:10.1016/j.injury.2013.02.018 

 

Van Staa, T. P., Dennison, E. M., Leufkens, H. G., & Cooper, C. (2001). Epidemiology of 

Fractures in England and Wales. Bone, 29(6), 517-522. doi: 10.1016/S8756-

3282(01)00614-7 

 

Vem, K. B., Kondlapudi, A. K., Murari, S. K., & Murthy, D. S. (2017). Outcome of surgical 

management of bimalleolar fractures in adults. Asian Journal of Pharmaceutical and 

Clinical Research, 10(11), 252-256. doi:10.22159/ajpcr.2017.v10i11.20808 

 

Ware, J. E. J., & Sherbourne, C. D. (1992). The MOS 36-item short-form health survey (SF-

36): conceptual framework and item selection. Journal of Medical Care, 30(6), 205-209. 

doi: 10.1097/00005650-199206000-00002 

 



 

45 
 

Westphal, T., Piatek, S., Schubert, S., Schuschke, T., & Winckler, S. (2002). Quality of life 

after foot injuries. Zentralblatt für Chirurgie, 127(3), 238-242. doi: 10.1055/s-2002-

24244 

 

Zaghloul, A., Haddad, B., Barksfield, R., & Davis, B. (2014). Early complications of surgery 

in operative treatment of ankle fractures in those over 60: a review of 186 cases. Injury, 

45(4), 780-783. doi: 10.1016/j.injury.2013.11.008. 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 



 

46 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

47 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___________________________________________________________________________ 

                                                            Article of Systematic Review of Literature 

Functional outcomes and quality of life after ankle fracture surgically 

treated: A systematic review 



 

48 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

49 
 

Functional Outcomes and Quality of Life after Ankle Fracture Surgically Treated: A 

Systematic Review 

 

 

Abstract 

 

Context: Ankle fractures (AFs) are the most common fractures of the lower limbs 

found in emergency services. Approximately 53% of these fractures are unstable and treated 

surgically. Objective: To conduct a systematic review evaluating functional outcomes and 

quality of life (QOL) of patients with AFs surgically treated. Evidence Acquisition: A 

systematic review was conducted in accordance with the Preferred Reporting Items for 

Systematic reviews and Meta-Analyses statement. Five electronic databases were searched, 

without any limit on publication dates. Only patients with an unstable AF that was surgically 

treated were included; functional outcomes and the QOL were controlled by the 36-Item 

Short-Form Health Survey instrument. Evidence Synthesis: Five studies were included to 

analysis, including 267 patients. The values of the Physiotherapy Evidence Database scale 

ranged between a minimum of 5 and a maximum of 7 points. Patients with surgically treated 

AF reported less functionality and physical capacity compared with the nonfractured 

population. Some patients experienced vitality, emotional and mental health limitations for a 

long period. Most surgically treated patients reported no pain and a good health and social 

status. Conclusions: Limitations in functionality and physical capacity represent the main 

threats to health-related QOL in patients with surgically treated AFs. 

 

 

Keywords: SF-36, functionality, lower limbs, physical capacity. 
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Context 

 

Ankle fractures (AFs) are the most common injuries among the fractures of the lower 

limbs found in urgency and emergency services (Egol, Tejwani, Walsh, Capla, & Koval, 

2006; Zaghloul, Haddad, Barksfield, & Davis, 2014). These fractures are a significant source 

of morbidity for both the young and elderly population (Court-Brown & Caesar, 2006; Van 

Staa, Dennison, Leufkens, & Cooper, 2001). At young age, the incidence is higher in men, but 

the rate per gender reverses after 50 years of age (Jensen, Andresen, Mencke, & Nielsen, 

1998; Van Staa et al., 2001). 

The incidence of AF is estimated between 101 fractures per 100,000 inhabitants per 

year in Europe (Court-Brown & Caesar, 2006; Jensen et al., 1998) the 184 fractures per 

100,000 inhabitants per year in United States (Daly, Fitzgerald, Melton, & Ilstrup, 1987). In 

Finland, AFs are very frequent, with a prevalence of 154 fractures per 100,000 inhabitants per 

year (Pakarinen, Flinkkil, Ohtonen, & Ristiniemi, 2011). Of these, approximately 53% are 

unstable fractures requiring surgical treatment (Manoukian, Leivadiotou, & Williams, 2013). 

The treatment of AF may be conservative when there is no deviation, and may be 

sustainably managed non-surgically, with splints or traction, or surgically, where the bone 

displacement and the instability in the recess of the ankle are treated with open reduction and 

internal fixation (ORIF) technique using plates, screws and Kirschner wires (Cedell, 1967; 

Müller, Allogöwer, Schneider, & Willenegger, 1979). The objective of surgical treatment for 

AF is to allow the early motion after internal fixation, reduce the total time of treatment and 

shorten the time required to return to day-to-day activities (Ahl, Dalén, Lundberg, & Bylund, 

1993; Sondenaa, Haigaard, Smith, & Alho, 1986).   

Although patients are routinely released from the formality of orthopedic medical 

follow-up to 4 to 6 months after the surgical stabilization, some authors claim that even after 

3 years, half of the patients still report symptoms of pain, stiffness, swelling and instability of 

the ankle joint, which may prevent them from returning to the same level of physical activity 

they exhibited before the AF (Nilsson, Jonsson, Ekdah, & Eneroth, 2005).  

In addition to body signs and symptoms, an AF has significant negative effects on the 

quality of life (QOL) of patients, associated with functional disability for numerous activities, 

particularly in elderly populations (Westphal, Piatek, Schubert, Schuschke, & Winckler, 

2002). In fact, advanced age is considered a negative factor for returning to physical activity 

up to 1 year after AF (Del Buono et al., 2013). It has been reported that patients aged 45 years 
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and older are 3 times less likely to return to their work than younger patients (Mackenzie et 

al., 1998). 

The literature points out that the focus of research related to AF should cover 

sociodemographic, clinical and psychosocial predictors related to QOL (Van Son, De Vries, 

Roukema, & Den Oudsten, 2013), in particular when crafting prospective study (Stufkens, 

Bekerom, Kerkhoffs, Hintermann, & Dijk, 2011). It is clear that QOL must be a determinant 

variable to be evaluated when studying AF (Black, Bhavikatti, Al-Hadithy, Hakmi, & Kitson, 

2013; Van Son et al., 2013).  

Among the instruments used to measure QOL, the 36-Item Short-Form Health Survey 

(SF-36) is critical for assessing patients with AF (Brazier et al., 1992; Ponzer, Nåsell, 

Bergman, & Törnkvist, 1999), and due to its ability to compare with other populations (Busse 

et al., 2009; Ware & Sherbourne, 1992), it should be the instrument of choice when 

evaluating the functional recovery of this population (Busse et al., 2009). 

 

Objective 

To conduct a systematic review evaluating functional outcomes and the QOL of 

patients with surgically treated AF compared with the nonfractured population. 

 

Evidence acquisition 

 

Study search and selection 

A literature review was conducted to identify studies on surgically treated AF, from 

the perspective of the QOL of individuals. The search period in the databases ranged between 

September 13, 2015 and August 2, 2016, conducted by 2 independent authors (V.R.d.A. and 

W.F.G.), without any limit of dates of publication. The following databases were surveyed: 

MEDLINE (PubMed), Embase, Scirus, Scopus (Elsevier), and the Cochrane Central Register 

of Controlled Trials. 

 The keywords and Boolean operators used included: ankle fracture OR ankle injuries 

AND operative fixation OR internal fixation OR open reduction AND 36-Item Short-Form 

Health Survey OR SF-36. All the work of revision was oriented according to the Preferred 

Reporting Items for Systematic reviews and Meta-Analyses protocol (Moher, Liberati, 

Tetzlaff, & Altman, 2009). 
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There was no need to directly contact the authors of the studies selected during the 

search. The lists of references of the complete articles selected were reviewed, but no relevant 

studies were found matching the theme of this article. 

 Studies were eligible for inclusion if they: contained only subjects with unstable AF 

treated surgically; used the SF-36 to assess QOL and function; included the result of all 8 

domains of SF-36 questionnaire: functional capacity, physical aspect, bodily pain, general 

health status, vitality and energy, social aspects, emotional aspect, and mental health; and 

have been published in the English language. The exclusion criteria were: fractures (stress, 

pediatric, pathological, calcaneus, tibial pilon, diaphyseal of the tibia and fibula); 

epidemiologic studies; case reports, review articles or systematic review. 

 

Assessment of methodological quality 

The reviewer (V.R.d.A.), previously trained, assessed the methodological quality of 

each study selected (n=5) using the Physiotherapy Evidence Database (PEDro) rating scale 

(Morton, 2009). 

 

Data extraction 

The data extracted from the studies were: mean age, population, sample size, gender, 

study design, follow-up in months, instruments used, fracture classification, cause of fracture, 

surgical technique and, results of the SF-36 questionnaire. 

 

Evidence synthesis 

 

Study selection 

A total of 235 potentially relevant articles were identified through the search of the 

database, 5 of which matched the inclusion and exclusion criteria and were considered 

eligible articles (Figure 1). 
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Figure 1. Diagram of literature search and selection process. CCTR indicates Cochrane Central Register of 

Controlled Trial; SF-12, 12-Item Short-Form Health Survey; SF-36, 36-Item Short-Form Health Survey. 

 

 

Characteristics of studies included 

Of the 5 studies included, 3 studies (Obremskey, Brown, Driver, & Dirschl, 2007; 

Obremskey et al., 2002; Ponzer et al., 1999) were intended to evaluate the functional results 

of patients and 2 studies (Bhandari et al., 2004; Nilsson, Jonsson, Ekdahl, & Eneroth, 2007), 

the QOL. There were 267 total number of participants involving in the 5 studies, but the study 

of Obremskey et al. (2002) did not report the gender distribution of its sample. A total 267 

fractures were found, with 81% classified according to the AO Foundation and Orthopaedic 

Trauma Association (Bhandari et al., 2004; Obremskey et al., 2007; Ponzer et al., 1999) and 

19% according to Lauge-Hansen classification (Nilsson et al., 2007). Only the study by 

Bhandari et al. (2004) reported the kind of fracture, all of which (n=30) were closed fractures. 

No study referred to the occurrence of fracture side. 
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Regarding the cause of these fractures, Nilsson et al. (2007) noted that 45 subjects 

(90%) had fractures resulting from falls. Bhandari et al. (2004) and Ponzer et al. (1999) noted 

that the majority of fractures in their samples, 67% and 88%, respectively, also resulted from 

falls. The other studies did not describe the causes of fractures (Obremskey et al., 2002; 

Obremskey et al., 2007). All the 5 studies (Bhandari et al., 2004; Nilsson et al., 2007; 

Obremskey et al., 2002; Obremskey et al., 2007; Ponzer et al., 1999) were reported using the 

ORIF technique. The other characteristics of studies that constitute the sample of this review 

are organized in Table 1. 
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Table 1. Characteristics of Included Studies 

Study 

(design) 

Mean age 

(SD, range), y 

Follow-up 

mo 

 

Instruments 

Fracture 

Classification 

 

SF-36 results 

 

FC 

 

PA 

 

BP 

 

GHS 

 

VE 

 

SA 

 

EA 

 

MH 

Nillson       

et al.29 (P) 

71.5 (65–89) 6 and 12 

 

SF-36, OMAS, 

VAS, 

radiography 

and interview 

by e-mail 

Lauge-Hansen:  

SER IV (n=39);  

SER III (n=2);  

SER II (n=2);  

SAD II (N=1);  

SAD I (n=1);  

PER IV (n=2);  

PER III (n=2);  

PAB II (n=1) 

Women patients (n=34)         

p values comparing patients with  

Swedish norm after 6-mo follow-

up 

.001 .02 .80 .56 .49 .43 .03 .36 

p values comparing patients with  

Swedish norm after 12-mofollow-

up 

.28 .22 .13 .52 .49 .39 .45 .46 

Men patients (n=16)         

p values comparing patients with  

Swedish norm after 6-mo follow-

up 

.72 .45 .60 .08 .55 .62 .44 .85 

p values comparing patients with  

Swedish norm after 12-mofollow-

up 

.51 .79 .43 .04 .50 .52 .98 .26 

Obremskey 

et al.27 (T) 

48 (17.7, 17–

85) 

– SF-36, SMFA, 

radiography 

and personal 

 interview 

AO/OTA:  

44 A (n=7);  

44 B (n=90);  

44 C (n=30) 

Women (n=72) and men (n=54) 

patients 

        

No comparison with control 

population 

– – – – – – – – 

Bhandari    

et al.28 (P) 

51.6 (15.2, 18–

81) 

3, 6, 12 

and 24 

 

SF-36, VAS, 

radiography 

and personal  

interview 

AO/OTA:  

44 B (n=30) 

Women (n=13) and men (n=17) 

patients  

 

p values comparing patients with 

U.S. norm after 24-mo  follow-up 

 

 

<.01 

 

 

<.01 

 

 

NS 

 

 

NS 

 

 

NS 

 

 

NS 

 

 

NS 

 

 

NS 
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Obremskey 

et al.26 (P) 

52.7 (5, 17–85) 4 and 20 

 

SF-36 and 

phone 

interview 

AO/OTA:  

44 B (n=15);  

44 C (n=5) 

Women and men patients (n=20, 

total) 

        

p values comparing patients with 

US population after 4-mo follow-

up 

<.01 <.01 <.01 NS <.05 <.05 NS NS 

p values comparing patients with 

US population after 20-mo follow-

up 

<.01 NS NS NS NS NS NS NS 

Ponzer       
et al.21 (P) 

41 (11.8, 19–
63) 

24 
 

SF-36, OMAS, 
VAS, 

radiography, 

sociodemograp

hic, clinical 

issues and 

personal 

interview 

AO/OTA:  
44 B (n=41):  

[B1 (n=9);  

B2 (n=16);  

B3 (n=16)] 

Women (n=22) and men (n=19) 
patients 

        

p values comparing patients with 

the Swedish average population 

after  
24-mo follow-up 

<.001 <.001 NS NS <.05 NS <.001 <.00

1 

Abbreviations: AO/OTA, AO Foundation and Orthopaedic Trauma Association; AO/OTA 44, classification AO/OTA to malleolar fractures of the tibia and fibula calls 44; AO/OTA 
A, fibular fracture syndesmotic infrastructure; AO/OTA B, fibular fracture trans-syndesmotic; AO/OTA B1, fibular fracture trans-syndesmotic isolated; AO/OTA B2, fibular fracture 

trans-syndesmotic with medial lesion; AO/OTA B3, fibular fracture trans-syndesmotic with medial lesion and fracture of Volkmann (fracture of the posterior-lateral edge); AO/OTA 

C, fibular fracture supra-syndesmotic; BP, bodily pain; EA, emotional aspects; FC, functional capacity; GHS, general health status; MH, mental health; NS, not significant; OMAS, 

Olerud and Molander Ankle Scale; P, prospective; PA, physical aspects; PAB, Pronation-Abduction; PAB II, PAB with fracture of the tuber of Chaput, or of the tibio-fibular 

ligament earlier; PER, Pronation-External Rotation; PER III, PER with medial lesion and a high fracture of the fibula, PER IV, similar to PER III with ligament lesion tibiofibular or 

posterior malleolus; SA, social aspects; SAD, Supination-Adduction; SAD I, SAD with sprains talofibular or avulsion of the distal fibula; SAD II, SAD with vertical fracture of the 

lateral malleolus and with transverse fracture of the distal fibula and possible impaction of the medial plateau; SER,  Supination-External Rotation; SER II, SER with short oblique 

fracture of the distal fibula stable; SER III; similar to SER II with additional rupture of the posterior tibial-fibular ligament or fracture of the posterior margin; SER IV, SER with 

short oblique fracture of the distal fibula unstable with a fracture of the medial malleolus or deltoid ligament rupture; SF-36, 36-Item Short-Form Health Survey; SMFA, Short 

Musculoskeletal Function Assessment; T, transversal; VAS, Visual Analogue Scale; VE, vitality and energy. 
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Methodological quality of the selected studies 

There was total agreement for PEDro scores of all reviewed studies. Given that there 

is no known cutoff value for this scale, the following criteria were used to classify the 

methodological quality: a score from PEDro equal to or greater than 7 (n=2) indicates a high 

methodological quality; scores between 5 and 7 (n=3) indicate a moderate methodological 

quality; and scores below 5 (n=0) indicate a low methodological quality. The highest PEDro 

rating was 7, with an average of 6,2 among the included studies (Table 2).   

 

Table 2. Score of Articles According to the Scale of PEDro 

STUDY NILSSON  

et al29 

OBREMSKEY 

et al27 

BHANDARI 

et al28 

OBREMSKEY 

et al26 

PONZER  

et al21 

TOTAL 

Eligibility criterion 

 

1 1 1 1 1 5 

Random distribution 

 

0 0 0 0 0 0 

Distribution concealed  

 

0 0 0 0 0 0 

Similar groups in the 
beginning of the study 

 

1 1 1 1 1 5 

Subjects blind  

 

0 0 0 0 0 0 

Therapists blind  

 

0 0 0 0 0 0 

Evaluators blind  

 

0 0 1 0 1 2 

Withdrawals  

 

1 0 1 1 1 4 

Intention of treatment 
 

1 1 1 1 1 5 

Comparison vetem groups 

 

1 1 1 1 1 5 

Measures of precision and 

variability 

 

1 1 1 1 1 5 

PEDro score 

 

5 4 6 5 6  

Abbreviation: PEDro, Physiotherapy Evidence Database. 

 

Data synthesis 

Among the 5 studies included in this review, 2 studies (Nilsson et al., 2007; Ponzer et 

al., 1999) compared the results of SF-36 with the nonfractured Swedish population (control), 

2 studies (Bhandari et al., 2004; Obremskey et al., 2002) compared the results with the 

nonfractured North American population (United States; control), and 1 study (Obremskey et 

al., 2007) compared the results of the questionnaire SF-36 with the Short Musculoskeletal 

Function Assessment questionnaire. 
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In the present systematic review, the majority of patients with surgically treated AF 

reported significant limitations on functional and physical capacity over time (Figure 2A and 

2B) (Bhandari et al., 2004; Nilsson et al., 2007; Obremskey et al., 2002; Obremskey et al., 

2007; Ponzer et al., 1999). As shown in Table 1, however, one study (Nilsson et al., 2007) 

reported significant differences in functional and physical capacity only in elderly (65 y and 

older) women patients (p=0.01 and p=0.02, respectively) after a 6-month follow-up, and no 

differences in elderly men patients. In this last study, both elderly genders reported self-

perceived functional and physical capacity after a 12-month follow-up compared with control 

(Swedish population). Another study that reported differences in physical domain after a 4-

month follow-up (p<.01) compared with control (US population) also reported no differences 

after a 20-month follow-up (Obremskey et al., 2002). 

Regarding bodily pain, there were no differences compared with the control 

population (Figure 2C). One study (Obremskey et al., 2002), however, showed significant 

differences in the first 4-month follow-up (p<0.01) compared with the control population (US 

population), but no differences after the 20-month follow-up (see Table 1). 

Regarding general health status, the majority of studies reported no differences 

between the patients with surgically treated AF and control population over time (Figure 2D). 

However, 1 study (Nilsson et al., 2007) reported significant differences (p=0.04) in elderly 

men after a 1-year follow-up, but not in elderly women patients (Table 1). 

As shown in Table 1, the results are not so consistent in the vitality and energy 

domain, as 2 studies reported no differences (Bhandari et al., 2004; Nilsson et al., 2007) and 2 

studies reported significant differences (Ponzer et al., 1999; Obremskey et al., 2002). 

However, all patients with surgically treated AF improved their vitality and energy over time 

(Figure 2E), and 1 study (Obremskey et al., 2002) that reported significant differences after a 

4-month follow-up (p<0.05) compared with control also reported no differences after a 20-

month follow-up. 

The majority of studies found no differences in social aspects (Figure 2F). One study 

(Obremskey et al., 2002) reported significant differences after a 4-month follow-up, but no 

differences after a 20-month follow-up with the same patients (Table 1). 

Although the majority of studies showed increasingly higher scores over time for 

emotional aspects (Figure 2G), only 2 studies (Nilsson et al., 2007; Ponzer et al., 1999) found 

significant differences (Table 1). One of these studies (Nilsson et al., 2007) showed 

significant difference only in elderly women patients (p=0.03) after a 6-month follow-up, but 
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no differences in the elderly men patients. In this study, all elderly patients (men and women) 

reported no differences in emotional aspects after a 12-month follow-up. Another study 

(Ponzer et al., 1999) reported significant differences in this domain after a 2-year follow-up 

(p<0.001). 

Finally, in the mental health domain, the majority of studies showed only a small 

oscillation of the scores (Figure 2H). However, 1 study (Ponzer et al., 1999) reported 

significant differences in this domain after a 2-year follow-up (p<0.001; Table 1). 

 

 

Figure 2. (A) Functional capacity results after surgically treated AFs over time. (B) Physical aspect results after 

surgically treated AFs over time. (C) Body pain results after surgically treated AFs over time. (D) General health 

status results after surgically treated AFs over time. (E) Vitality and energy results after surgically treated AFs 

over time. (F) Social aspects result after surgically treated AFs over time. (G) Emotional aspects result after 

surgically treated AFs over time. (H) Mental health results after surgically treated AFs over time. The symbols 

represent all participants scores (fractured and nonfractured) in the different studies for this domain. y-axis 
represents the SF-36 questionnaire points (from 0 to 100), and x-axis represents the time (in months) in which 

the questionnaire was applied. 
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Figure 2. (Continued) 

 

Figure 2. (Continued) 
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Figure 2. (Continued) 

 

Figure 2. (Continued) 
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Figure 2. (Continued) 

 

Figure 2. (Continued) 
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Figure 2. (Continued) 

 

Discussion 

 

This systematic review indicated that functionality and physical aspects are 

significantly different in patients with surgically treated AF over time, although the patients 

reported no pain. Most patients had a positive self-perception of their general health and 

social status. Less consistency is reported in the vitality and energy, emotional aspects, and 

mental health domains, which may represent prolonged limitations. 

 These findings are similar to other studies (Bauer, Bergström, Hemborg, & Sandegård, 

1985; Philips et al., 1985) in which the patients in recovery after surgically treated AF had 

progressive functional and physical rehabilitation, which can be a long process. In the present 

review, 2 studies concluded that patients with surgically treated AF may have functional and 

physical limitations even 2 years after the injury (Bhandari et al., 2004; Ponzer et al., 1999). 

These prolonged limitations appear to be particularly related to adult patients rather than 

elderly patients. In fact, in the Nilsson et al study (Nilsson et al., 2007), the elderly patients 

with AF reported functionality and physical capacity similar to the control population (not 

fractured) only 1 year after injury. This finding contrasts with the results of other studies, 

where advanced age is associated with worse results in the functional and physical aspect 

domains of the SF-36 (Belcher, Radomisli, Abate, Stabile, & Trafton, 1997; Obremskey et al., 
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2007; Philips et al., 1985). However, they are similar to other results previously reported 

(Debnath et al., 2007; El-Shazly, Dalby-Ball, Burton, Saleh, 2001). Therefore, the present 

review supports the idea that most common traumas in the adult population (i.e., luxation, 

open, high-energy, with large soft tissues injury fractures) are more severe, unlike the typical 

traumas reported in the elderly population (general low-trauma energy resulting from falls) 

(Bhandari et al., 2004; Nilsson et al., 2007; Ponzer et al., 1999). Thus, the fracture 

characteristic (high energy vs low energy) may represent a fundamental aspect in the QOL of 

patients with surgically treated AF. 

Most patients after surgically treated AF reported no bodily pain over time. In fact, 

only Obremskey et al. (2002) reported significant differences in self-perceived pain after a 4-

month follow-up, but no differences were found in the same patients after a 20-month follow-

up. It seems likely that bodily pain is not a negative factor in surgically treated AF. 

In the general health status domain, only elderly men patients showed a significant 

difference between measurements after a 1-year follow-up (Nilsson et al., 2007). Elderly 

women and adult patients reported values similar or even superior to the control population 

(Bhandari et al., 2004; Nilsson et al., 2007; Obremskey et al., 2002; Ponzer et al., 1999). 

These results suggest that there are no differences in the perception of patients with AF in 

their general health status compared with the nonfractured population. 

Some studies reported vitality and energy similar to controls in elderly and adult 

patients with surgically treated AF after 1–2 years of follow-up (Bhandari et al., 2004; 

Nilsson et al., 2007; Obremskey et al., 2002). Others reported significant differences even 2 

years after the event that caused the AF (Ponzer et al., 1999). These results suggest that 

vitality and energy, inversely related to fatigue, represent domains that improve and even 

normalize over time, but some patients may report limitations for prolonged periods. 

The mental component of the SF-36 related to QOL, which includes social and 

emotional aspects and mental health, exhibited some influence of these domains. Although 

the social aspects seem to have no influence on most patients’ QOL, emotional aspects and 

mental health may have a negative impact on the QOL of some patients. Indeed, one study 

reported significant differences in the emotional and mental aspect domains after a 2-year 

follow-up (p<0.001 for both domains) (Ponzer et al., 1999), suggesting that emotional and 

mental health may be lower than in the nonfractured population. 
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Limitations 

A key limitation of this systematic review was that functional outcomes were 

controlled by the SF-36. Another limitation was the great heterogeneity of the participants 

included in the studies. However, using the ORIF technique as the surgical treatment and as 

the inclusion criteria ensured that the gold standard for orthopedic surgeons has been used. 

 

Recommendations for Future Research 

This systematic review combined the results of 268 participants, indicating a small 

sample size and number of articles included. Therefore, a new review should be conducted 

where possible including a meta-analysis. Other instruments to measure functional outcomes 

should be implemented, perhaps including the 6- minute walk test, the 30-second chair test, 

and the 1-leg stand test to measure walk capacity, lower limbs strength, and balance, 

respectively. 

 

Conclusion 

 

Less functionality and lower physical capacity represent the major limitations in 

patients with surgically treated AF, compared with the nonfractured population. These 

limitations may prevail for long periods and may become the main threat to the QOL of these 

patients. 

 

Practice Recommendations 

Long-term functional rehabilitation programs are essential for the recovery and 

preservation of the QOL in patients surgically treated for AF. 
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Outcome of ankle fracture surgical treatment in adults: A prospective study 

 

 

Abstract 

 

Objective: To compare adult men and women residing in Brazil’s interior who were treated 

with open reduction and internal fixation (ORIF) following ankle fracture (AF). Materials 

and Methods: From July 2015 to November 2016, 86 patients (n=57, men; n=29, women) 

with unstable AF treated surgically with ORIF were analyzed. A sociodemographic and 

clinical questionnaire with 48 items was applied. The morphology of AFs was analyzed 

according to the AO Foundation and Orthopaedic Trauma Association (AO/OTA) 

classification system. Results: Out of 86 patients, young men predominated in all variables 

researched. The commonest injury cause seen was motorcycle crash followed by soccer 

accidents (p≤0.001) caused by high-energy trauma (p≤0.05). Other factors that can be 

mentioned are related to the predominant fractures on the right side (p≤0.05), and more 

fractures AO/OTA 44 type B2 e C1 (p≤0.05), malleolus lateral and bimalleolar fractures 

(p≤0.01). Conclusion: The results seem to indicate that adult men of the region of 

Jequitinhonha Valley in Brazil are more likely to suffer AFs that require surgical treatment 

than adult women. Lastly, we suggest that the anatomical reduction of the displaced malleolar 

fracture, especially the restoration of fibula length and maintenance of the reduction until the 

fracture has healed, appears to be highly favorable for the surgical treatment of unstable AFs. 

 

 

Keywords:  ankle fracture, malleolar fracture, adult, surgical treatment, ORIF. 
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Introduction 

 

Fractures involving the ankle mortise are among the most common joint injuries of the 

lower extremity treated by orthopedic surgeons (Mohapatra & Raj, 2018; Ratna Kanth & 

Gautham Varma, 2018).  These fractures are relatively common and exceed 10% of all 

fractures (Elsoe, Ostgaard, & Larsen, 2018; Lash, Horne, Fielden, & Devane, 2002), thereby 

representing an important cause of morbidity among younger populations (Court-Brown & 

Caesar, 2006; Van Staa, Dennison, Leufkens, & Cooper, 2001). 

Since 1950, there has been an increase in the number and overall incidence of ankle 

fractures (AFs) (Connolly & Csencsitz, 1998; Rupp et al., 2018) ranging from 101–184 

fractures per 100,000 inhabitants per year (Ribeiro de Ávila, Bento, Gomes, Leitão, & 

Fortuna de Sousa, 2018), with a peak incidence among young men estimated at 157.1 

fractures per 100,000 inhabitants per year (Elsoe et al., 2018). Of these, approximately 53% 

are unstable fractures requiring surgical treatment (Manoukian, Leivadiotou, & Williams, 

2013). 

In adult age, the most frequent cause of AFs has been road-traffic accidents (Ahmad 

Hafiz et al., 2011; Dhameliya & Prashanth, 2016b; Mahesh & Venkataramana, 2016) and 

sports activities (Elsoe et al., 2018; Mahesh & Venkataramana, 2016; Robertson, Wood, 

Aitken, & Court-Brown, 2014). In the last two decades, the prevalence of such fractures has 

increased among young, active patients, particularly younger men (Ratna Kanth & Gautham 

Varma, 2018; Vem, Kondlapudi, Murari, & Murthy, 2017). Among youth, there are more AFs 

in men than women, but after 50 years of age, the rate per gender reverses (Jensen, Andresen, 

Mencke, & Nielsen, 1998; Van Staa et al., 2001). 

 Since the mid-1970s, there has been a general trend toward surgical intervention in the 

treatment of more-severe injuries of the ankle (Stephen Henry, 1994). Several studies have 

shown that better results are obtained with surgical than non-surgical treatment (Jain et al., 

2018; Patil & Kore, 2017). Although non-surgical treatment was used for many years, open 

reduction and internal fixation (ORIF) has now become the gold standard surgical treatment 

for AF (Jhatoth, 2017; Purushotham, Ranjan, & Mohammed, 2018).    

The key to the success of this surgical treatment is the anatomical reduction of the 

displaced malleolar fracture, especially the restoration of the fibula length and maintenance of 

the reduction until the complete union of the fracture, which is almost impossible with non-

surgical treatment (Mahesh & Venkataramana, 2016; Mitchell, Shaftan, & Sclafani, 1979). In 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lash%20N%5BAuthor%5D&cauthor=true&cauthor_uid=12534384
https://www.ncbi.nlm.nih.gov/pubmed/?term=Horne%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12534384
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fielden%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12534384
https://www.ncbi.nlm.nih.gov/pubmed/?term=Connolly%20JF%5BAuthor%5D&cauthor=true&cauthor_uid=9553555
https://www.ncbi.nlm.nih.gov/pubmed/?term=Csencsitz%20TA%5BAuthor%5D&cauthor=true&cauthor_uid=9553555
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addition, there is a concern that a non-surgical approach may fail to produce an anatomical 

reduction of the mortise, leading to ankle instability, nonunion, and post-traumatic 

osteoarthritis of the ankle (Mitchell et al., 1979).  

In consideration of this information, the hypothesis of this study is to learn whether 

adult men of the Jequitinhonha Valley region in Brazil are more likely to suffer AFs that are 

surgically treated than adult women are. Therefore, we conducted this study with the aim of 

comparing adult men and women residing in Brazil’s interior who were treated with ORIF 

following AF. 

 

Materials and methods  

 

The present study comprised 86 cases of unstable AF treated with ORIF. The study 

was conducted in the orthopedics department of Our Lady of Health Hospital and the House 

of Charity Santa Tereza. Both are located in the Jequitinhonha Valley in Brazil. The sample 

was adult patients admitted to this department with AF from July 2015 to November 2016. 

Inclusion criteria were the following: age between 18 and 65 years; unstable AF only 

of one lower limb without any type of amputation. Exclusion criteria included cranial-

encephalic and spinal cord injury, pathological fracture, cognitive conditions that would 

interfere with providing accurate responses to a questionnaire, and previous motor disease 

that would alter lower-limb performance. 

We conducted a prospective randomized study with a team of seven orthopedic 

surgeons who performed the surgeries under the blinded condition for the purpose of the 

research. On admission, the patients’ medical records were analyzed in order to understand 

the nature of their injuries, in addition to detailed and systematic examinations to rule out 

associated injuries. All the patients were interviewed in person at hospital admission or, at 

most, within two weeks post-surgery, using a sociodemographic and clinical questionnaire 

with 48 items (annex 9) elaborated according to the research purpose. This theoretical 

instrument includes the following variables: gender, age, age range, cause of fracture, fracture 

sub-classification, type of trauma, fractured side, characteristic of fracture, pattern of fracture, 

number of days waiting for surgery, delay in surgery, number of days from post-surgery to 

hospital discharge, surgical procedures, and complications following surgery. 

All radiographs were reviewed by an orthopedic surgeon to minimize diagnostic error. 

The AFs were defined according to the criteria of Müller et al. (1991); their morphology was 
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analyzed according to the AO Foundation and Orthopaedic Trauma Association (AO/OTA) 

classification system (annex 8), based on the location of the line of the fracture in the fibula in 

relation to the level of syndesmosis (Müller, Allogöwer, Schneider, & Willenegger, 1991). 

Fractures of the medial malleolus and the posterior margin of the tibia, which could not be 

classified by the AO/OTA system, were also recorded.  

All the patients were treated as inpatients. This study was previously authorized by the 

Research Ethics Committee of the University of Trás-os-Montes and Alto Douro (UTAD), 

with the protocol number Doc14A/CE/2015 (annex 2). Written informed consent was 

obtained from all participants before surgery (annex 1).  

 

Statistical analysis 

After collection, data were analyzed using version 23.0 of the Statistical Package for 

Social Sciences (SPSS) program. The results of quantitative variables (age, number of days 

waiting for surgery, number of days from post-surgery to hospital discharge) were presented 

as mean, standard deviation (SD), minimum, and maximum. Qualitative variables (age range, 

gender, cause of fracture, fracture sub-classification, type of trauma, fractured side, 

characteristic of fracture, pattern of fracture, delay in surgery, surgical procedures, 

complications following surgery) were expressed as frequencies and percentages. A normal 

and asymmetric distribution was observed using the Kolmogorov–Smirnov test on the 

variables age, number of days waiting for surgery, and number of days from post-surgery to 

hospital discharge. The relationship between the gender variable and the variables age range, 

type of trauma, fractured side, characteristic of fracture, and complications following surgery 

were verified by an asymptotic chi-squared test (χ2), with its respective degree of freedom (gl) 

and result of the coefficient Phi (φ). The relationship between the gender variable and the 

variables cause of fracture, classification of fracture, pattern of fracture, and delay in surgery 

were verified by a Monte Carlo simulation for the chi-squared test (χ2), with its respective 

degree of freedom (gl) and result of the contingency coefficient (C Pearson). Comparisons 

between the gender variable and the variables number of days waiting for surgery and post-

surgical period (until hospital discharge) were performed using the Mann–Whitney U test. A 

value of p less than 0.05 was considered to be significant. 
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Results 

 

During the survey period, 86 residents of the Jequitinhonha Valley region of Brazil 

suffered unstable AFs that required hospitalization. Of this total, 57 (66.3%) were men and 29 

(33.7%) were women, showing a predominance of men. The mean age of the subjects was 

37.9 (SD=14.05), and their ages ranged from 18 to 65 years. Men were, on average, eight 

years younger than women, 35 (SD=13) vs. 43 (SD=16) years. Of the total number of men, 49 

(86%) were under 49 years old, and of the total number of women, 11 (38%) were over 50 

years old. This difference was statistically significant χ2(1)=6.377, φ=0.272, p=0.012. 

As shown in Table 1 (annex 11), the most frequent causes of AF were motorcycle 

crash and soccer accidents. In both types of accidents, this represented a predominance of 

more than 94% men in relation to the total number of cases of AFs related to motorcycle 

crash and soccer accidents by gender (annex 11).  In this sense, there is a statistically 

significant association between the cause of the fracture and gender χ2(8)=36.850, C 

Pearson=0.655, p=0.000. 

 

Table 1. Cause of the fracture by gender 

Cause Fracture 
Men Women Total 

n % n % n % 

Road-traffic accident 22 (Mc21, Cc1)***                         25.6 4 4.7 26 (Mc25, Cc1)                   30.2 

Sports injury 16 (S15, B1)***                       18.6 1 1.2 17 (S16, B1)                            19.8 

Note: ***, p ≤ 0.001; %, percentage; B, bike fall;  Cc, car crash; Mc, motorcycle crash; n, number of patients; S, 

soccer. 
 

The breakdown into different AO/OTA 44 subgroups is presented in Figure 1. The 

AO/OTA 44 type B2 and C1 fractures were the more frequent, with a total of 51 cases; of 

these, 32 (63%) were men, representing statistical significance χ2(9)=17.157, C 

Pearson=0.408, p=0.046. 
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Figure 1. Fracture sub-classification according AO/OTA 44 by gender. *, p ≤ 0.05; AO/OTA, AO Foundation 

and Orthopaedic Trauma Association; AO/OTA 44 classification AO/OTA to malleolar fractures of the tibia and 

fibula calls 44. 

 

The dominant type of AF trauma in our series was the low-energy type 50 (58.1%), 

but men presented with the most AFs of the high-energy type 29 (80.6%) in the total of 36 

patients, showing a significant dependence χ2(1)=5.647, φ=0.256, p=0.017. Of the total 

number of patients, the fractured side was 50% to both sides (n=43 right-side, and n=43 left-

side); men had 33 (76.7%) right-side fractures; this result show us a significant dependence 

χ2(1)=4.214, φ=0.221, p=0.040. Regarding the characteristic of the fracture, closed fractures 

were predominant, with 75 (47 men and 28 women) cases. Only 11 patients suffered open 

fractures (12.8%), of which 90.9% (10) were men; however, this result was not significant 

χ2(1)=3.424, φ=0.200, p=0.064. 

Table 2 shows the division of AF patterns by gender. The majority of the patients had 

fractures of the lateral malleolus, followed by bimalleolar fractures; in both cases, the 

majority were men. This result was significant χ2(4)=15.115, C Pearson=0.387, p=0.004. 

 

Table 2. Pattern of the fracture by gender 

  

LMF MMF BMF TMF TMF1 

n % n % n % n % n % 

Men 25** 29.1 8 9.3 19** 22.1 4 4.7 1 1.2 

Women 7 8.1 1 1.2 10 11.6 11 12.8 0 0 

Total 32 37.2 9 10.5 29 33.7 15 17.4 1 1.2 

Note: **, p ≤ 0.01; LMF, lateral malleolus fracture; MMF, medial malleolus fracture; BMF, bimalleolar fracture; 

TMF, trimalleolar fracture; TMF 1, trimalleolar fracture with small posterior fracture, lesion of deltoid ligament. 

 

 

* * 
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The total mean of the variable, number of days waiting for surgery, was (X=7.67, 

SD=5.81); there were no significant differences between men (X=7.70, SD=5.77) and women 

(X=7.62, SD=6.00) (U=812.000, p=0.894). In our research, only 16 patients (18.6%) 

underwent surgery within 48 hours post-AF. The main reason for this delay for surgery was 

due to the transfer delay of 32 patients (20 men, 23.3%,  and 12 women, 14.0%), due to the 

lack of beds in the hospital where they would have surgery. Other reasons for the delay 

pointed out by the patients (16 men, 18.6%, and 7 women, 8.1%) were related to elective 

surgery, the necessity for other professionals, and/or additional tests or exams. However, 

these findings were also not significant χ2(7)=3.951, C Pearson=0.210, p=0.785. 

In regard to the period (in days) between post-surgery and hospital discharge (1.76, 

SD=5.25), there was no significant difference between men and women (U=805.000; 

p=0.750). In our study, there were no cases of bone-graft procedures; however, there were 26 

(30.2%) cases of clinical problems following surgery (17 men, 19.8%, and 9 women, 10.4%). 

This difference was not significant χ2(1)=0.013, φ=0.012, p=0.908. 

All surgeries were performed using the ORIF method, and only in one case was there a 

need to remove the screws. Later, an external fixator was placed following several attempts to 

mitigate a serious infection in the wound with debridement.  

 

Discussion 

 

This study aimed to compare adult men and women residing in Brazil’s interior who 

were treated with ORIF after an AF. In regard to all of the variables studied, there was a 

predominance of young men. The most common cause of AFs was road-traffic accidents 

(mainly motorcycle crash), followed by sports injuries (mainly soccer). Similarly, road-traffic 

accidents were found to be the main cause of AFs in most of the studies surveyed (Ahmad 

Hafiz et al., 2011; Mohapatra & Raj, 2018; Patil & Kore, 2017; Purushotham et al., 2018; 

Ratna Kanth & Gautham Varma, 2018; Shekhar & Reddy, 2017; Vem et al., 2017), and the 

study by Ahmad Hafiz et al. (2011) found that the majority were motorcycle crash related. 

Among sports injuries, Jensen et al. (1998) and Court-Brown et al. (1998) found that the main 

cause of AFs was soccer. People between 21 and 50 years of age are more prone to accidents 

due to their jobs and the increased use of vehicles, with men being even more vulnerable 

because their work is more likely to involve risks such as working at heights, more driving, 

and traveling more for their work (Jain et al., 2018). 
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Regarding the fracture sub-classification, our results were very similar to the findings 

of Sakaki et al. (2014), who found 37% of AO/OTA 44 type C fractures and stated that the 

treatment for this type of fracture is more complex than for AO/OTA 44 type B because it is a 

fibular fracture with syndesmosis injury. This is due to the difficulty of reducing fibular 

fractures and the need for a perfect restoration of the tibio-fibular relationship at the 

syndesmosis level. According to Court-Brown et al. (1998), AO/OTA 44 type C fractures are 

often high-speed injuries such as road-traffic accidents, some sports activities, and falls from 

heights.  

The most common fracture pattern found was lateral malleolus fracture, and the least 

common was medial malleolus fracture. In general, most authors agree that lateral fractures of 

the ankle are the most common (Court-Brown & Caesar, 2006; Elsoe et al., 2018; Daly, 

Fitzgerald, Melton, & Ilstrup, 1987; Jain et al., 2018). In this sense, the second major cause of 

AF pattern was bimalleolar fracture. Daly et al. (1987) claimed that there has been an increase 

in the prevalence of bimalleolar fractures over the last two decades in the young, active men. 

The number of days after surgery to hospital discharge in most patients ranged from 1 

to 2 days, but one 32-year-old men patient was hospitalized for 49 days. This patient had an 

unfavorable outcome because the AF did not present with anatomical reduction of the lateral 

malleolus. He had a closed bimalleolar fracture of the right side resulting from a fall from a 

height of more than five meters. The ORIF surgical procedure was performed followed by 

several debridement’s, which resulted in a serious infection progressing to removal of the 

screws due to rejection. Our study suggests that the lateral malleolus is the key to the 

anatomical reduction of bimalleolar fractures. In this sense, Mahesh & Venkataramana  (2016) 

found that the accurate anatomical reduction of AF is not enough; it is also necessary to 

maintain this reduction until complete union of the fracture is reached. This is supported by 

the study by Mitchell et al. (1979), which affirmed that the anatomical reduction of the 

displaced malleolar fracture, especially the restoration of fibula length and maintenance of the 

reduction, is almost impossible using the closed conservative method. There is a concern that 

a non-operative approach may fail to produce an anatomical reduction of the mortise, leading 

to ankle instability, nonunion, and post-traumatic osteoarthritis of the ankle.  

Regarding the predominant side of the fracture, our results fully align with those of 

Dhameliya & Prashanth (2016b) and are in agreement in relation to gender with other studies 

(Vem et al., 2017; Ramkumar Reddy, Koneru Rao, Jaisingh Rathod, Parinitha, & Venkat 

Kiran, 2016). The right-side predominance in our study, as well as in several other studies, 



 

79 
 

can be explained by the dexterity of the dominant side of the patient, so that, in the case of an 

accident, he or she first supports the dominant side if it is the right side. This is a limitation of 

our study that was not researched and is therefore a research suggestion for new studies. 

The most common type of trauma found was low energy, in accordance with the 

studies of Court-Brown et al. (1998) and Dhameliya & Prashanth (2016a); however, men had 

a higher frequency of high-energy trauma. Although the study by Larsen et al. (2015) reported 

that men had a higher frequency of high-energy trauma due to sports activities, this finding 

contrasts with our study. We had only four cases of high-energy trauma due to sports 

activities; the remainder were due to road-traffic accidents, falls from heights, and falls from 

horses. This difference may have been due to the fact that this study (Larsen et al., 2015) 

investigated AO/OTA 42 fractures (fibular and tibial diaphysis fractures). 

In our research, only 16 patients underwent surgery within 48 hours of AF. Several 

studies noted that the best results were seen in patients who underwent surgery 24 to 48 hours 

after AF (Mohapatra & Raj, 2018; Vem et al., 2017). However, Patil & Kore (2017) reported 

that, although most of the fractures in their study were treated within 24 hours, this did not 

change the final outcome. In our study, this delay to perform surgery may be justified by the 

region’s low income. Since the hospitals where the data were collected were financed by the 

Unified Health System (SUS), the lack of beds available for transferring patients who resided 

in another city was the main reason for this delay. 

Our study was limited by several factors. First, our participants were selected from 

two hospitals in the interior of Brazil with a low level of resources financed by the SUS. 

Consequently, there were recurrent delays in performing surgeries due to a lack of beds and 

surgical materials.  

Another reason was recurrent strikes (more than 30 days in one of the hospitals) and 

the related loss of many patients who were transferred to other hospitals outside the region of 

our research. Thus, by the end of our research, we had obtained a relatively small sample. 

Therefore, future studies should investigate unstable AFs with a larger sample, and the results 

should be followed over a longer period. Finally, we reinforce the suggestion cited above 

regarding patient’s dominant dexterity side. 

The results showed a predominance of AFs in young men with a mean age of 35 years, 

an average 8 years younger than women. Despite the younger age, there is a predominance of 

high-energy accidents related to motorcycle crash and soccer; other factors that can be 

mentioned are the existence of fractures that are predominant on the right side, and more 
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AO/OTA 44 type B2 and C1, malleolus lateral, and bimalleolar fractures. All these indicate 

the severity of AFs. 

Accordingly, the results seem to indicate that adult men of the region of Jequitinhonha 

Valley in Brazil are more likely to suffer AFs that require surgical treatment than adult 

women. Lastly, we suggest that the anatomical reduction of the displaced malleolar fracture, 

especially the restoration of fibula length and maintenance of the reduction until the fracture 

has healed, appears to be highly favorable for the surgical treatment of unstable AFs. 
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Sociodemographic profile of unstable ankle fracture in adults: A prospective study 

 

 

Abstract 

 

Objective: To describe and prospectively analyze unstable ankle fracture (AF), surgically 

treated through open reduction and internal fixation (ORIF), in adults in the Jequitinhonha 

Valley region of Brazil. Materials and Methods: Eighty-six patients (n=57, men; n=29, 

women) with unstable AFs treated with ORIF admitted from July 2015 to November 2016 

were analyzed. A sociodemographic and clinical questionnaire with 48 items was applied. 

The AFs were classified using the AO Foundation and Orthopaedic Trauma Association 

(AO/OTA) classification system. Results: Out of 86 patients, young men predominated in all 

variables researched. The commonest injury cause seen was motorcycle crash followed by 

soccer accidents (p≤0.001). Regarding the sociodemographic variables of the study we 

verified significant differences in the variables smoking (p≤0.05); racial composition 

(p≤0.001) work category (p≤0.01) and educational level (p≤0.05) of the patients. 

Conclusions: The surgical treatment of AF using the ORIF method in adult wage earners 

(primarily young active men) can cause physical disability that keeps the patient away from 

work and physical activity for a significant amount of time. Motorcyclists in particular should 

be aware of the risk of suffering AF and should therefore take safety measures to avoid such 

fractures. We also conclude that the economic impact inherent to surgically-treated AF is an 

aggravating factor for patient recovery. 

 

 

Keywords:  ankle fracture, adult, motorcycle, soccer, ORIF. 
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Introduction 

 

In adults, the occurrence of malleolar fractures of the ankle are relatively common, 

accounting for more than 10% of all fractures (Elsoe, Ostgaard, & Larsen, 2018; Lash, 

Horne, Fielden, & Devane, 2002). During the adult life stage, the most frequent cause of 

ankle fractures (AFs) is road-traffic accidents (Ahmad Hafiz et al., 2011; Dhameliya & 

Prashanth, 2016; Mahesh & Venkataramana, 2016) and sports activities (Elsoe et al., 2018; 

Mahesh & Venkataramana, 2016; Robertson, Wood, Aitken, & Court-Brown, 2014). Over the 

past 20 years, the number of these fractures has increased in young and active patients (Jain, 

Mantri, & Mahajan, 2018), especially in younger men (Ratna Kanth & Gautham Varma, 

2018; Shekhar & Reddy, 2017). The consequences of these injuries do not only include pain 

and disability but can also result in long-term physical, psychological, and social impacts 

(McPhail, Dunstan, Canning, & Haines, 2012).  

One recent study conducted in Denmark (Elsoe et al., 2018) showed an increase in AF 

incidence when compared to previous studies (Pakarinen, Flinkkil, Ohtonen, & Ristiniemi, 

2011; Ribeiro de Ávila, Bento, Gomes, Leitão, & Fortuna de Sousa, 2018). The mean 

incidence of AF was 169 fractures per 100,000 inhabitants per year. Young adults dominated 

the demographics, and the study shows an incidence peak of 157 fractures. Another research 

study by Manoukian, Leivadiotou, & Williams (2013) indicates a high percentage (53%) of 

unstable fractures that required surgical treatment.  

Few studies have verified the socioeconomic diversity of patients who undergo 

surgical AF. In one large study conducted in China, the authors investigated the population-

based incidence rate of AF and associated risk factors in terms of demographics, 

socioeconomics, and lifestyle. However, this study was limited since it collected only basic 

fracture and demographic data (e.g., age, gender, and fracture time), without any information 

on bone location, fracture type, injury mechanism, and related risk factors (geographic 

location, socioeconomic status, and lifestyle) (Song et al., 2018). 

Although many AFs can be treated non-operatively, open reduction and internal 

fixation (ORIF) remains the gold standard treatment for unstable and displaced AFs. (Boni et 

al., 2019; Purushotham, Ranjan, & Mohammed, 2018). These operative methods ensure the 

union, anatomical joint restoration, biomechanics, and recuperation of the loading contact of 

ankle (Patil & Kore, 2017; Prathap, Aran, Kondlapudi, & Hapiprasad, 2016; Vem, 

Kondlapudi, Murari, & Murthy, 2017). Additional advantages include early rehabilitation and 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lash%20N%5BAuthor%5D&cauthor=true&cauthor_uid=12534384
https://www.ncbi.nlm.nih.gov/pubmed/?term=Lash%20N%5BAuthor%5D&cauthor=true&cauthor_uid=12534384
https://www.ncbi.nlm.nih.gov/pubmed/?term=Horne%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12534384
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fielden%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12534384
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mobilization without a cast, along with earlier weight bearing (Geissler, Tsao, & Hughes, 

1996; Rupp et al., 2018; Shekhar & Reddy, 2017). 

In this perspective, the hypothesis of this study is to analyze whether the 

sociodemographic characteristics of patients from the Jequitinhonha Valley region in Brazil 

influence the outcomes of surgically-treated AFs. Therefore, we undertook this study with the 

purpose of describing and prospectively analyze unstable AF, surgically treated through 

ORIF, in adults in the Jequitinhonha Valley region of Brazil. 

 

Materials and methods  

 

The present study comprised 86 cases of unstable AF treated with ORIF. The study 

was conducted in the orthopedics department of Our Lady of Health Hospital and the House 

of Charity Santa Tereza. Both are located in the Jequitinhonha Valley in Brazil. The sample 

was adult patients admitted to this department with AF from July 2015 to November 2016. 

Inclusion criteria were the following: age between 18 and 65 years; unstable AF only 

of one lower limb without any type of amputation. Exclusion criteria included cranial-

encephalic and spinal cord injury, pathological fracture, cognitive conditions that would 

interfere with providing accurate responses to a questionnaire, and previous motor disease 

that would alter lower-limb performance. 

We conducted a prospective randomized study with a team of seven orthopedic 

surgeons who performed the surgeries under the blinded condition for the purpose of the 

research. On admission, the patients’ medical records were analyzed in order to understand 

the nature of their injuries, in addition to detailed and systematic examinations to rule out 

associated injuries.  

All the patients were interviewed in person at hospital admission or, at most, within 

two weeks post-surgery, using a sociodemographic and clinical questionnaire with 48 items 

(annex 9) elaborated according to the research purpose. This theoretical instrument includes 

the following variables: gender, age, age range, skin color, marital status, fracture of cause, 

fracture classification, medical comorbidities at the time of AF, smokers, health insurance, 

accommodation, degree of schooling, mesoregion who lives in the state of Minas Gerais, 

region (rural or urban), category at work, individual monthly income, monthly family income. 

All radiographs were reviewed by an orthopedic surgeon to minimize diagnostic error. 

The AFs were defined according to the criteria of Müller et al. (1991); their morphology was 
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analyzed according to the AO Foundation and Orthopaedic Trauma Association (AO/OTA) 

classification system (annex 8), based on the location of the line of the fracture in the fibula in 

relation to the level of syndesmosis (Müller, Allogöwer, Schneider, & Willenegger, 1991). 

Fractures of the medial malleolus and the posterior margin of the tibia, which could not be 

classified by the AO/OTA system, were also recorded.  

 All the patients were treated as inpatients. This study was previously authorized by 

the Research Ethics Committee of the University of Trás-os-Montes and Alto Douro (UTAD), 

with the protocol number Doc14A/CE/2015 (annex 2). Written informed consent was 

obtained from all participants before surgery (annex 1).  

 

Statistical analysis 

After collection, data were analyzed using version 23.0 of the Statistical Package for 

Social Sciences (SPSS) program. The result of quantitative variable (age), was presented as 

mean, standard deviation (SD), minimum, and maximum. Qualitative variables (gender, age 

range, cause of fracture, skin color, marital status, fracture classification, medical 

comorbidities at the time of AF, smokers, health insurance, accommodation, degree of 

schooling, mesoregion who lives in the Minas Gerais state, region (rural or urban), category at 

work, individual monthly income, monthly family income) were expressed as frequencies and 

percentages. The relationship between the gender variable and the variables age range, skin 

color, smokers, health insurance, accommodation, region (rural or urban) were verified by an 

asymptotic chi-squared test (χ2), with its respective degree of freedom (gl) and result of the 

coefficient Phi (φ). The relationship between the gender variable and the variables marital 

status, cause of fracture, classification of fracture, degree of schooling, mesoregion who lives 

in the Minas Gerais state, category at work, individual monthly income, and family monthly 

income were verified by a Monte Carlo simulation for the chi-squared test (χ2), with its 

respective degree of freedom (gl) and result of the contingency coefficient (C Pearson). A 

value of p less than 0.05 was considered to be significant. 
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Results 

 

During the survey period, 86 residents of the Jequitinhonha Valley region of Brazil 

suffered unstable AFs that required hospitalization. Of these, 57 (66.3%) were men and 29 

(33.7%) were women. The mean age of the subjects was 37.9 years (SD=14.05), and the age 

ranged from 18 to 65 years. On average, men were eight years younger than women, at 35 

(SD=13) vs. 43 (SD=16) years. Of the men, 49 (86%) were under 49 years old, and of the 

women, 11 (38%) were over 50 years old. This difference was statistically significant 

χ2(1)=6.377, φ=0.272, p=0.012. 

Table 1 (annex 11) shows the most frequent causes of AF by gender. Of the 26 

patients who suffered their injuries in a road-traffic accident, 25 (96.2%) were due to 

motorcycles crashes and one (3.8%) was due to a car crash; the latter patient was men. In 

sports injuries, 16 (94.1%) occurred during soccer practice and one occurred as a result of 

falling off a bike; the latter patient was men. In this sense, a statistically significant 

association can be seen between the cause of the fracture and gender χ2(8)=36.850, C 

Pearson=0.655, p=0.000. 

 

Table 1. Cause of the fracture by gender 

Cause Fracture 
Male Female Total 

n % n % n % 

Road-traffic accident 22 (Mc21, Cc1)***                         25.6 4 4.7 26 (Mc25, Cc1)                   30.2 

Sports injury 16 (S15, B1)***                       18.6 1 1.2 17 (S16, B1)                            19.8 

Note: ***, p ≤ 0.001; %, percentage; B, bike fall;  Cc, car crash; Mc, motorcycle crash; n, number of patients; S, 

soccer. 
 

The breakdown into different AO/OTA 44 groups is presented in Table 2. This table 

shows that 3.5% of the fractures were AO/OTA 44 type A fractures, 53.5% were AO/OTA 44 

type B fractures, 32.6% were AO/OTA 44 type C fractures, and 10.4% could not be classified 

through the AO/OTA system. The number of patients with an AO/OTA 44 type B fracture 

was almost equal in men and women, at 25 (29%) and 21 (24.5%), respectively. The number 

of patients with an AO/OTA 44 type C fracture was much higher among men than among 

women, at 22 (25.6%) and 6 (7%), respectively; however, this difference was not statistically 

significant χ2(3)=6.882, C Pearson=0.272, p 0.076. 
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Table 2. Fracture classification according to the AO/OTA 44 by gender 

Classification 
Men Women Total 

n % n % n % 

AO/OTA   A 2 2.3% 1 1.2% 3 3.5% 

AO/OTA   B 25 29.1% 21 24.4% 46 53.5% 

AO/OTA   C 22 25.6% 6 7% 28 32.6% 

Without classication 8 9.2% 1 1.2% 9 19.4% 

Note: AO/OTA, AO Foundation and Orthopaedic Trauma Association; AO/OTA 44, classification AO/OTA to 

malleolar fractures of the tibia and fibula calls 44; AO/OTA A, fibular fracture syndesmotic infrastructure; 

AO/OTA B, fibular fracture trans-syndesmotic; AO/OTA C, fibular fracture supra-syndesmotic. 

 

Figure 1 demonstrates the mean percentage of presence of comorbidities at the time of 

AF. Among the most common comorbidities found in this study, smoking predominated, at 

28%. Of all the patients (N=86), 23 (26.7%) were smokers; of these, the majority (n=19, 83%) 

were men. The comparison of results shows that the gender difference in smoking is 

significant χ2(1)=3.746, φ=-0.209, p=0.050. 

 

 

Figure 1. Mean percentage of presence of comorbidities at the time of ankle fracture. 

 

In terms of the sociodemographic variables of the study (Table 3), we verified 

significant differences in the variables of racial composition [χ2(1)=11.574, φ=-0.367, 

p=0.001], work category [χ2(5)=15.217, C Pearson=0.421, p=0.009] and educational level 

[χ2(7)=13.604, C Pearson=0.370, p=0.050]. The other variables did not show significant 

results. 
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Table 3. Relationship between gender and sociodemographic variables 

Sociodemographic Variables 
Men Women Of the Total   

n % n % n % p value 

Racial composition                

Brown and mulatto  43** 75.4 11 24.6 54 62.8 0.01 

Marital status               

Single 30 76.9 9 23.1 39 45.3 0.213 

Regarding the financial part               

Funded by SUS  49 65.3 26 34.7 75 87.2 0.628 

Regarding type hospitalization               

Ward office 54 67.5 26 32.5 80 93 0.382 

Category of work               

Salaried employee 19** 65.5 10 34.5 29 33.7 0.009 

Regarding the monthly individual income               

One minimum wage# 22 61.1 14 38.9 36 41.9 0.325 

Regarding the monthly family income               

One to two minimum wage# 27 65.9 14 34.1 41 47.7 0.717 

Level of schooling               

Incomplete elementary school  22 68.8 10 31.3 32 37.2 0.050* 

Region where lived in the MG state               

Jequitinhonha Valley  43 61.4 27 38.6 70 81.4 0.346 

Lived in rural ou urban area               

Rural area 25 75.8 8 24.2 33 38.4 0.142 

Note: **, p ≤ 0.01; *, p ≤ 0.05; %, percentage; #, around 250 dollars; MG, Minas Gerais; n, number of patients; 

SUS, Unified Health System. 

 

 

Discussion 

 

This study aimed to describe and analyze adult cases of unstable AFs surgically 

treated through ORIF in the Jequitinhonha Valley region of Brazil; the study found a 

demographic and mechanism of injury profile that is similar to previously-published studies 

(Court-Brown, McBirnie, & Wilson, 1998;  Court-Brown et al., 2015). We found a bimodal 

distribution between men and women, with peaks in younger men and older women, and with 

an overall uneven gender distribution. Mohapatra & Raj (2018) reported that patients younger 

than 45 years were significantly associated with excellent and good functional outcomes 

compared to patients of older age. 

 Most fractures occurred in brown and mixed-race men, reflecting in part the racial 

composition of the community. According to Mello (2011), 53.5% of the population of 

Brazil’s state of Minas Gerais declared themselves brown or mixed-race. Our results contrast 
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with the study by Daly et al. (1987) on AF epidemiology, which found that white patients 

were 97% of patients (although it did find more AFs among men). However, Daly et al. 

(1987) study was conducted in the state of Minnesota, USA, in which 82.0% of the population 

declared themselves white, according to CENSO (2011). 

Among the comorbidities studied in our research, the greatest concern was the 

prevalence of men smokers. Two studies related to AF (Nåsell, Ottosson, Törnqvist, Lindé, & 

Ponzer, 2011; Pearson, Clement, Edwards, & Scammell, 2016), concluded that smokers face 

twice the risk of suffering a non-union after fracture, increasing their risk of postoperative 

complications after AF is surgically treated. In our study, all patients underwent an ORIF-type 

surgery. To address this issue, smokers should be encouraged to participate in smoking-

cessation programs in order to improve their outcomes after these orthopedics treatments 

(Jerjes, Tan, & Giannoudis, 2014). 

Fracture classification AO/OTA 44 B was the main type of AF found here, which was 

also seen in most of the studies surveyed (Court-Brown et al., 1998; Daly, Fitzgerald, Melton, 

& Listrup, 1987; Elsoe et al., 2018; Jensen et al., 1998; Mohapatra & Raj, 2018; Oluwadiya et 

al., 2008; Patil & Kore, 2017; Rupp et al., 2018; Sakaki et al., 2014; Vem et al., 2017). 

Furthermore, the sequence AO/OTA 44 B (most common), AO/OTA 44 C (relatively 

common), and AO/OTA 44 A (less common), which we found in our research, was also seen 

in these other studies (Jensen et al., 1998; Mohapatra & Raj, 2018; Oluwadiya et al., 2008; 

Rupp et al., 2018; Sakaki et al., 2014; Vem et al., 2017). However, although the difference 

was not significant, we found a much higher number of AO/OTA 44 C-type fractures among 

men than women. Treatment of this type of fracture is more complex than AO/OTA 44 B-

type, because it is a fibular fracture with syndesmosis injury (Sakaki et al., 2014). According 

to Court-Brown et al. (1998), AO/OTA 44 C-type fractures are often the result of high-speed 

injuries, such as road-traffic accidents, certain sports activities, and fall from own height. 

In both genders, the most common cause of AF was road-traffic accident (mainly 

motorcycle crashes) followed by sports injury (mainly soccer)—with young and active men 

predominating in both. Most of the studies surveyed found that road-traffic accidents were the 

main cause of AF (Ahmad Hafiz et al., 2011; Mohapatra & Raj, 2018; Patil & Kore, 2017; 

Purushotham et al., 2018; Ratna Kanth & Gautham Varma, 2018; Shekhar & Reddy, 2017; 

Vem et al., 2017); a study by Ahmad Hafiz et al. (2011) also found that the majority of road-

traffic accidents were motorcycle crashes. Among sports injuries, Jensen et al. (1998) and 

Court-Brown et al. (1998) also found that the main cause was soccer.  
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People aged 21-50 years are more prone to accidents, due to their professions and 

increased use of vehicles, with men being even more vulnerable because they are 

overrepresented in jobs involving high-risk tasks, such as working at great height, driving, 

and traveling more for work (Jain et al., 2018). In this age range, traffic accidents were 

associated with a high mortality rate—around 19.8% (Debieux, Chertman, Mansur, Dobashi, 

& Fernandes, 2010). With regard to road-traffic accidents, Brazil’s Ministry of Health 

revealed that accidents involving motorcycles have been the fastest-growing type of accident 

in the country since the 1990s (Debieux et al., 2010). In large cities, the mortality potential of 

Brazilian motorcyclists involved in road-traffic accidents is 10 times higher than that of 

automobile drivers (Itami, Faro, Meneghin, Leite, & Silveira, 2009). AF is considered severe 

when it involves road-traffic accidents, falls from great heights, and sports trauma (Camacho 

et al., 2008; Catagni & Carvalho Filho, 1996; Daly et al., 1987; Ruedi & Murphy, 2002; 

Schatzer & Tile, 2002; Sternick, 2010; Thordarson, 2000). One-third of patients are no longer 

able to perform their favorite sport due to problems in performing basic activities, such as 

climbing stairs, squatting, and running  (Van der Sluis, Eisma, Groothoff, & Tem Duis, 1998) 

and Nilsson, Jonsson, Ekdahl, & Eneroth, 2005). 

According to Orsati, Machado, Kitayama, & Bruscato (2004), motorcycles went from 

being leisure objects to becoming work tools; thus, motorcycle accidents are considered both 

work accidents and road-traffic accidents. Many studies have looked at the effect of age on 

return to work after fractures (Dasinger, Krause, Deegan, Brand, & Rudolph, 2000; Fransen et 

al., 2002; Krause, Dasinger, Deegan, Rudolph, & Brand, 2001; McIntosh, Frank, Hogg-

Johnson, Bombardier, & Hall, 2000; Rossignol, Switzerland, & Abenhaim, 1988; Shaw, 

Pransky, Patterson, & Winters, 2005). A study by Mackenzie et al. (1998) concluded that 

patients aged 18-24 years are almost 3 times more likely to return to work than patients in 

aged 45+ years with identical functional disabilities caused by AF. Other studies have found 

that women are less likely than men to return to work quickly after AF (Cheadle et al., 1994; 

Crook, Moldofsky, & Shannon, 1998; Gatchel, Polatin, & Mayer, 1995; Oleinick, Gluck, & 

Guire, 1996). 

Del Buono et al. (2013) reported that a return to sports one year after AF was 

influenced by several factors: positive factors include younger age, man gender, and lower 

fracture severity; negative factors include older age, woman gender, and severe medical 

comorbidity. As can be seen, one issue related to such accidents is the possible inability to 

return to work and sports activities, in addition to the physical and mental sequelae that the 
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injured person will face (Orsati et al., 2004). Thus, in addition to the physical and 

psychological impact suffered by accident victims and their families, there is also an 

economic impact: in addition to medical and hospital expenses, patients face loss of salary, 

property destruction, and labor charges, especially for those who need a long period of time 

away from work (Albuquerque, Sousa Filho, Braga Junior, Cavalcante Neto, & Medeiros, 

2012; Debieux et al., 2010). 

Van Son, De Vries, Roukema, & Oudsten (2013) suggested at the end of their article 

that further research needs to be conducted that focuses on sociodemographic as well as 

clinical and psychosocial predictors regarding quality of life. These should be considered as 

part of the main measurements in evaluating AF results, making the patients’ perspective 

more prominent. 

Our study was limited by several factors. First, our participants were selected from 

two hospitals in the interior of Brazil, with low financial resources and financed by Unified 

Health System (SUS); as a result, recurrent delay was encountered in carrying out the 

surgeries, due to lack of beds and surgical materials. Second, recurrent strikes (more than 

thirty days in one of the hospitals) led to a loss of many patients, who were transferred to 

other hospitals outside the region under research. Thus, at the end of the data collection phase, 

the sample we obtained was relatively small. In addition, future studies should investigate the 

short-term financial consequences and the influence of smoking on physical disability after 

surgically-treated AF and how these differ between genders. 

Based on our results, we conclude that the surgical treatment of AF using the ORIF 

method in adult wage earners (primarily young active men) can cause physical disability that 

keeps the patient away from work and physical activity for a significant amount of time. 

Motorcyclists in particular should be aware of the risk of suffering AF and should therefore 

take safety measures to avoid such fractures. We also conclude that the economic impact 

inherent to surgically-treated AF is an aggravating factor for patient recovery. 

  

 

 

 

 

 

 



 

97 
 

 References 

 

Ahmad Hafiz, Z., et al.  (2011). Ankle fractures: the operative outcome. Malaysian 

Orthopaedic Journal, 5(1), 40-43. doi: 10.5704/MOJ.1103.009 

 

Albuquerque, A. L. M. A., Sousa Filho, P. G., Braga Junior, M. B., Cavalcante Neto, J. S., & 

Medeiros, B. B. L. (2012). Epidemiologia das fraturas em pacientes do interior do ceará 

tratadas pelo SUS. Acta Ortoedica Brasileira, 20(2), 66-69. doi: 10.1590/S1413-

78522012000200001 

 

Boni, G.. Sanchez, G. T., Arliani, G., Zelle, B. A., Pires, R. E., & Reis, F. B. d. R. (2019). 

Safety and efficacy of surgical fixation of fibula fractures using an intramedullary nail: a 

retrospective observational cohort study in 30 patients. Patient Safety in Surgery, 13(1), 

1-5. doi: 10.1186/s13037-019-0211-7  

 

Camacho, S. P., Lopes, R. C., Carvalho, M. R., de Carvalho, A. C. F., Bueno, R. C., & 

Regazzo, P. H. Análise da capacidade funcional de indivíduos submetidos a tratamento 

cirúrgico após fratura do planalto tibial. Acta Ortopedica Brasileira, 16(3), 168-72. doi: 

10.1590/S1413-78522008000300009  

 

Catagni, M. A., & Carvalho Filho, G. (1996). Tratamento da fratura tibial em pilão com 

fixador externo circular de ilizarov. Revista Sociedade Brasileira de Ortopedia e 

Traumatologia, 31(8), 643-48. Retrieved December 6, 2019 from 

http://portalsaudebrasil.com/artigospsb/traum124.pdf 

 

Cheadle, A., et al., (1994). Factors influencing the duration of work-related disability: a 

population-based study of Washington State workers’ compensation. American Journal 

of Public Health, 84(2), 190–6. DOI: 10.2105/AJPH.84.2.190 

 

Court-Brown, C. M., McBirnie, J., & Wilson, G. (1998). Adult ankle fractures-an increasing 

problem? Acta Orthopaedica Scandinavica, 69(1), 43–47. 

doi:10.3109/17453679809002355 

 

Court-Brown, C. M., Heckman, J. D., McQueen. M. M., Ricci, W. M. Tornetta III, P., 

McKee, M. D. (2015). Rockwood and Green’s fractures in adults. (8th ed.). USA: 

Wolters Kluwer Health. 2799 p. 

 

Crook, J., Moldofsky, H., & Shannon, H. (1998). Determinants of disability after a work 

related musculetal injury. The Journal of Rheumatology, 25(8), 1570-7. Retrieved 

December 6, 2019 from http://www.ncbi.nlm.nih.gov/pubmed/9712103 

 

Daly, P. J., Fitzgerald, R. H., Melton, L. J., & Ilstrup, D. M. (1987). Epidemiology of ankle 

fractures in Rochester, Minnesota. Acta Orthopaedica Scandinavica, 58(5), 539–544. doi: 

10.3109/17453678709146395 

 

Dasinger, L. K., Krause, N., Deegan, L. J., Brand, R. J., & Rudolph, L. (2000). Physical 

workplace factors and return to work after compensated low back injury: a disability 

phase-specific analysis. Journal of Occupational and Environmental Medicine, 42(3), 

323-33. doi: 10.1002/(SICI)1097-0274(199611)30:5<540::AID-AJIM3>3.0.CO;2-X 



 

98 
 

Debieux, P., Chertman, C., Mansur, N. S. B., Dobashi, E., & Fernandes, H. J. A. (2010). 

Lesões do aparelho locomotor nos acidentes com motocicleta. Acta Ortopopaédica 

Brasileira, 18(6), 353-6. Doi: 10.1590/S1413-78522010000600010 

 

Del Buono, A., Smith, R., Coco, M., Woolley, L., Denaro, V., Maffulli, N. (2013). Return to 

sports after ankle fractures: a systematic review. British Medical Bulleyin, 106(1), 179-

191. doi: 10.1093/bmb/lds039 

Departamento de Censo dos Estados Unidos (2011). American Fact Finder. Departamento de 

Censo dos Estados Unidos (CENSO). Retrieved December 6, 2019, from 

https://en.wikipedia.org/wiki/Rochester,_Minnesota 

 

Dhameliya, D., & Prashanth, G. (2016). Profile of patients with ankle fracture. International 

Journal of Orthopaedics Sciences, 2(4), 285-286. doi: 10.22271/ortho.2016.v2.i4e.43 

 

Elsoe, R., Ostgaard, S. E., & Larsen, P. (2018). Population-based epidemiology of 9767 ankle 

fractures. Foot and Ankle Surgery, 24(1), 34-39. doi: 10.1016/j.fas.2016.11.002 

 

Fransen, M., Woodward, M., Norton, R., Coggan, C., Dawe, M., & Sheridan, N. (2002). Risk 

factors associated with the transition from acute to chronic occupational back pain. Spine, 

27(1), 92–8. doi: 10.1097/00007632-200201010-00022 

 

Gatchel, R. J., Polatin, P. B., & Mayer, T. G. (1995). The dominant role of psychosocial risk 

factors in the development of chronic low back pain disability. Spine, 15,20(24), 2702-9. 

doi: 10.1097/00007632-199512150-00011 

 

Geissler, W. B., Tsao, A. K., & Hughes, J. L. (1996). Fractures and injuries of the ankle. In: 

Rockwood and Green’s fractures in adults. (4th ed.). Lippincott: Raven. pp. 2201-2066. 

 

Itami, L. T., Faro, A. C. F., Meneghin, P., Leite, R. C. B. O., & Silveira, C. T. (2009). 

Fractures in adults : from functional and surgical implications to health education. Revista 

da Escola de Enfermagem da USP, 43(Esp2), 1236-1241. doi: 10.1590/S0080-

62342009000600016 

 

Jain, R., Mantri, N., & Mahajan, P. (2018). Comparison between CC Screw and tension band 

wiring in treatment of medial malleolus fracture. International Journal of Orthopaedics 

Sciences, 4(1). 944-946. doi:10.22271/ortho.2018.v4.i1n.136 

 

Jensen, S. L., Andresen, B. K., Mencke, S., & Nielsen, P. T. (1998). Epidemiology of ankle 

fractures. A prospective population-based study of 212 cases in Aalborg, Denmark. Acta 

Orthopaedica Scandinavica, 69(1), 48–50. doi: 10.3109/17453679809002356 

 

Jerjes, W., Tan, H. B., & Giannoudis, P. (2014). Effect of chronic heavy smoking on ankle 

fracture healing. Conference: American Academy of Orthopaedic Surgeons (AAOS), 

Annual Meeting. New Orleans, USA. 

 

 

 



 

99 
 

Krause, N., Dasinger, L. K., Deegan, L. J., Rudolph, L., & Brand, R. J. (2001). Psychosocial 

job factors and return-to-work after compensated low back injury: a disability phase-

specific analysis. American Journal of Industrial Medicine, 40(4), 374–92. doi: 

10.1002/ajim.1112 

 

Lash, N., Horne, G., Fielden, J., Devane, P. (2002). Ankle fractures: functional and lifestyle 

outcomes at 2 years. ANZ Journal of Surgery, 72(10),724-730. doi: 10.1046/j.1445-

2197.2002.02530.x  

 

MacKenzie, E. J., et al. (1998). Return to work following injury: the role of economic, social, 

and job-related factors. American Journal of Public Health, 88(11), 1630–7. doi: 

10.2105/ajph.88.11.1630 

 

Mahesh, S., & Venkataramana, P. (2016). A prospective study of osteosynthesis of malleolar 

fractures in adults. International Journal of Orthopaedics Sciences, 2(4), 40-43. doi: 

10.22271/ortho.2016.v2.i4.009 

 

Manoukian, D., Leivadiotou, D., & Williams, W. (2013). Is early operative fixation of 

unstable ankle fractures cost effective? Comparison of the cost of early versus late 

surgery. European Journal of Orthopaedic Surgery & Traumatology, 23(7), 835–837. 

doi:10.1007/s00590-012-1059-z  

 

McIntosh, G., Frank, J., Hogg-Johnson, S., Bombardier, C., & Hall, H. (2000). Prognostic 

factors for time receiving workers' compensation benefits in a cohort of patients with low 

back pain. Spine, 25(2), 147-57. Retrieved March 16, 2019 from 

http://www.ncbi.nlm.nih.gov/pubmed/10685477 

 

McPhail, S. M., Dunstan, J., Canning, J., & Haines, T. P. (2012). Life impact of ankle 

fractures: Qualitative analysis of patient and clinician experiences. BMC Musculoskelet 

Disord, 13(224), 1-13. doi: 10.1186/1471-2474-13-224 

 

Mello, A. (30 de abril de 2011). Negros são maioria entre os mineiros, aponta Censo 2010. 

Estado de Minas. Acessado Dezembro 6, 2019 em 

https://pt.wikipedia.org/wiki/Minas_Gerais 

 

Müller, M. E. Allogöwer, M., Schneider, R., & Willenegger, H. (1991). The comprehensive 

classification of fractures of long bones: Manual of internal fixation. (3rd ed.). Berlin: 

Springer-Verlag. 

 

Mohapatra, A., & Raj, k. (2018). Functional outcome after surgical treatment of ankle fracture 

using Baird Jackson score. International Journal of Research in Orthopaedics, 4(4), 638-

641. doi:10.18203/issn.2455-4510IntJResOrthop20182738 

 

Nåsell, H., Ottosson, C., Törnqvist, H., Lindé, J., & Ponzer, S. (2011). The impact of smoking 

on complications after operatively treated ankle fractures--a follow-up study of 906 

patients. Journal of Orthopaedic Trauma, 25(12), 748-755. doi: 

10.1097/BOT.0b013e318213f217 

 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Lash%20N%5BAuthor%5D&cauthor=true&cauthor_uid=12534384
https://www.ncbi.nlm.nih.gov/pubmed/?term=Horne%20G%5BAuthor%5D&cauthor=true&cauthor_uid=12534384
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fielden%20J%5BAuthor%5D&cauthor=true&cauthor_uid=12534384
https://pt.wikipedia.org/wiki/Minas_Gerais


 

100 
 

Nilsson, G. M., Jonsson, K., Ekdahl, C. S., & Eneroth, M. (2005). Unsatisfactory outcome 

following surgical intervention of ankle fractures. Foot and Ankle Surgery, 11(1), 11–6. 

doi:10.1016/j.fas.2004.10.004 

 

Oleinick, A., Gluck, J. V., & Guire, K. (1996). Factors affecting first return to work following 

a compensable occupational back injury. American Journal of Industrial Medicine, 30(5), 

540-55. doi: 10.1002/(SICI)1097-0274(199611)30:5<540::AID-AJIM3>3.0.CO;2-X 

 

Oluwadiya, K. S., et al. (2008). Epidemiology of Ankle Fracture Dislocation in a Teaching 

Hospital in Nigeria. Journal of Foot Ankle Surgery, 23(1), 29-33. 

 

Orsati, F. T., Machado, F. S., Kitayama, M. M. G., & Bruscato, W.L. (2004). Estudo da 

população fraturada, devido a acidentes de trânsito, internada na Santa Casa de São 

Paulo. Psicologia Hospitalar, 2(2), 0-0. Retrieved December 6, 2019 from 

http://pepsic.bvsalud.org/scielo.php?script=sci_arttext&pid=S1677-

74092004000200008&lng=pt&tlng=pt.  

 

Pakarinen, H. J., Flinkkil, T. E., Ohtonen, P. P., & Ristiniemi, J. Y. (2011). Stability criteria 

for nonoperative ankle fracture management. Foot & Ankle International, 32(2), 141-147. 

doi: 10.3113/FAI.2011.0141 

 

Patil, S. V., & Kore, R. (2017). Bimalleolar Fractures of Ankle – Review of Surgical 

Management. Journal of Nursing Health Science, 6(2), 24-30. doi: 10.9790/1959-

0602042430 

 

Pearson, R. G., Clement, R. G. E., Edwards, K. L., & Scammell, B. E. (2016). Do smokers 

have greater risk of delayed and non-union after fracture, osteotomy and arthrodesis? A 

systematic review with meta-analysis. BMJ Open. 6(11), 1-10. doi:10.1136/bmjopen-

2015-010303 

 

Prathap, P., Aran, H. S., Kondlapudi, A., & Hapiprasad, S. (2016). Functional outcome in 

surgical management of bi-malleolar fractures in adults. International Journal of 

Orthopaedics Sciences, 2(4), 72-76. doi: 10.22271/ortho.2016.v2.i4b.11 

 

Purushotham, K., Ranjan, S., & Mohammed, S. (2018). Ankle fracture: The operative 

outcome of 30 patients. International Journal of Orthopaedics Science,. 4(1), 947-951. 

doi: 10.22271/ortho.2018.v4.i1n.137 

 

Ratna Kanth, C. H., & Gautham Varma, K. V. N. (2018). To study the outcome of surgically 

managed medial malleolar fractures of ankle by screw fixation vs. tension band wiring in 

adults. Journal of Evidence Based Medicine and Healthcare, 5(11), 950-956. doi: 

10.18410/jebmh/2018/196 

 

Ribeiro de Ávila, V., Bento, T., Gomes, W., Leitão, J., & Fortuna de Sousa, N. (2018). 

Functional outcomes and quality of life after ankle fracture surgically treated: a 

systematic review. Journal of Sport Rehabilitation, 27(3), 274-283. doi: 

10.1123/jsr.2016-0199 

 



 

101 
 

Robertson, G. A., Wood, A. M., Aitken, S. A., & Court-Brown, C. (2014). Epidemiology, 

management, and outcome of sport-related ankle fractures in a standard UK population. 

Foot & Ankle International, 35(11), 1143-1152. doi: 10.1177/1071100714546548    

 

Rossignol, M., Suissa, S., & Abenhaim, L. (1988). Working disability due to occupational 

back pain: three-year follow-up of 2,300 compensated workers in Quebec. Journal of 

Occupational Medicine, 30(6), 502-5. doi: 10.1097/00043764-198806000-00012 

 

Ruedi, T. P. & Murphy, W. M. (2002). Princípios AO do Tratamento de Fraturas. Tradução 

Jacques Vissoky. Porto Alegre: Artmed.   

 

Rupp, M., Kockmann, S., Khassawna, T. E., Raschke, M. J., Heiss, C., & Ochman, S. (2018). 

Better is the foe of good: outcome of operatively treated ankle fractures in the elderly.  

The Foot, 36(9), 15-20. doi: 10.1016/j.foot.2018.04.002  

 

Sakaki, M. H., Matsumura, B. A. R., Dotta, T. D. A. G., Pontin, P. A., Dos Santos, A. L. G., 

& Fernandes, T. D. (2014). Epidemiologic study of ankle fractures in a tertiary hospital. 

Acta Ortopedica Brasileira, 22(2), 90–3. doi:10.1590/1413-78522014220200874 

 

Schatzker J. & Tile M. (2002). Tratamento Cirúrgico das Fraturas: Técnica Recomendada 

pelo Grupo A. O. Rio de Janeiro: Revinter.  

 

Shaw, W. S., Pransky, G., Patterson, W., & Winters, T. (2005). Early disability risk factors 

for low back pain assessed at outpatient occupational health clinics. Spine, 30(5), 572-80. 

doi: 10.1097/01.brs.0000154628.37515.ef 

 

Shekhar, V., & Reddy, G. V. (2017). Outcome of surgical management of bimalleolar 

fractures – our experience. Journal of Dental and Medical Sciences, 16(3), 34-37. doi: 

10.9790/0853-1603023437 

 

Song, L., Yanbin, Z., Wei, C., Lin, W., Xiaolin, Z., & Yingze, Z. (2018). Demographic and 

socioeconomic factors influencing the incidence of ankle fractures, a national population-

based survey of 512187 individuals. Scientific Reports, 8(1), 1-8. doi: 10.1038/s41598-

018-28722-1 

 

Sternick, M. (2010). Uso do fixador articulado nas fraturas do pilão tibial. Revista Sociedade 

Brasileira de Ortopedia e Traumatologia, 1(1), 6. Retrieved December 6, 2019      from         

http://www.baumer.com.br/Baumer/upload/artigo/Portugues/Dr_ 

Marcelo_Sternick_artigo.pdf 

 

Thordarson, D. B. (2000). Complications after treatment of pilon fractures: prevention and 

management strategies. The Journal of the American Academy of Orthopaedic Surgeons, 

8(4), 253-65. doi: 10.5435/00124635-200007000-00006 

 

Van der Sluis, C. K., Eisma, W. H., Groothoff, J. W., & Tem Duis, H. J. (1998). Long-term 

physical, psychological and social consequences of a fracture of the ankle. Injury, 29(4), 

277–80. Retrieved December 6, 2019 from 

http://www.ncbi.nlm.nih.gov/pubmed/9743747 

 



 

102 
 

Van Son, M. A. C., De Vries, J., Roukema, J. A., &  Oudsten, B. L. (2013). Health status, 

health-related quality of life, and quality of life following ankle fractures: a systematic 

review. Injury, 44(11), 1391–402. doi:10.1016/j.injury.2013.02.018 

 

Vem, K. B., Kondlapudi, A. K., Murari, S. K., & Murthy, D. S. (2017). Outcome of surgical 

management of bimalleolar fractures in adults. Asian Journal of Pharmaceutical and 

Clinical Research, 10(11), 252-256. doi:10.22159/ajpcr.2017.v10i11.20808 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 

 

 

 

 

 

 



 

103 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

___________________________________________________________________________ 

                                                            Original Article 3 

Analysis of functionality, pain and quality of life in active and inactive individuals 

after ankle fractures 



 

104 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

105 
 

Analysis of functionality, pain and quality of life in active and inactive individuals after 

ankle fractures 

 

 

Abstract 

 

Objective: To evaluate and compare the functionality, pain and quality of life (QOL) 

of active and inactive adult individuals whose ankle fracture (AF) was surgically treated. 

Materials and Methods: Seventy-six patients split into two groups (active, n=58 X inactive, 

n=18), of the man (active, n=38; inactive, n=9) and woman (active, n=20; inactive, n=9) 

gender were recruited from July 2015 to November 2016. The IPAQ, MMSE, SF-36, VAS, 

sociodemographic and clinical questionnaires were applied in person at hospital admission or 

at most in up to two weeks after surgery. The SF-36 and VAS questionnaires were reapplied 

in an average period of 3 months after the surgery in the return of the patient for possible 

medical discharge. Results: Active and inactive patients of both genders show significant 

differences (p≤0.05) in the functional capacity and physical aspect domains; and the bodily 

pain domain revealed significant difference in active and inactive men (p≤0.05) between the 

periods post-surgical and 3 months after surgery (on average). Moderate and significant 

correlations were found (p≤0.05) between functional capacity, physical aspect and bodily pain 

domains of the SF-36 and the Visual Analogic Scale (VAS) pain scores for active and 

inactive patients of both genders in the final follow-up period. Other significant correlations 

(p<0.05) for inactive men (physical aspect and bodily pain) and inactive women (functional 

capacity and bodily pain) are observed (after 3 months of surgery). Conclusion: Three 

months after surgery (on average), active and inactive men had functional limitations and pain 

symptoms. These factors seem to have negatively influenced the patient's social involvement, 

worsening their QOL. Most active and inactive patients had a positive self-perception of their 

general health status, emotional aspects and mental health domains. Regarding active women, 

we observed lower energy and vitality after the same postoperative period. 

 

 

Keywords: ankle fracture; surgical treatment; functionality; pain; quality of life. 
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Introduction 

 

The unstable ankle fractures (AFs) can affect the quality of life (QOL) of the young 

and elderly population in different forms (Ribeiro de Ávila, Bento, Gomes, Leitão, & Fortuna 

de Sousa, 2018), being a significant source of morbidity for both populations (Court-Brown & 

Caesar, 2006; Van Staa, Dennison, Leufkens, & Cooper, 2001). In older age, more 

specifically after 50 years of age, the incidence is higher in women, but the rate per gender 

reverses at a young age (Jensen, Andresen, Mencke, & Nielsen, 1998; Van Staa et al., 2001). 

Recently there was an increase in the incidence of AFs reported in the last studies 

(Court-Brown & Caesar, 2006; Jensen et al., 1998; Pakarinen, Flinkkil, Ohtonen, & 

Ristiniemi, 2011; Van Staa et al., 2001), with a peak of incidence among young men 

estimated at 157.1/100,000/year (Elsoe, Ostgaard, & Larsen, 2018). The most common cause 

of these fractures in adult age has been road traffic accidents (Ahmad Hafiz et al., 2011; 

Dhameliya & Prashanth, 2016; Mahesh & Venkataramana, 2016) and sports activities (Elsoe 

et al., 2018; Mahesh & Venkataramana, 2016; Robertson, Wood, Aitken, & Court-Brown, 

2014), which are more common in young and active men (Bhargavevem, Kondlapudi, Murari, 

& Murthy, 2017; Ratna Kanth & Gautham Varma, 2018). 

Although the ankle is often involved in low-energy trauma, high-energy trauma may 

occur after falls and road-traffic accidents (Contreras et al., 2004). This type of trauma is 

considered more serious and is more common in young and active men (AIHW: Kreisfeld, 

Harrison, & Pointer, 2014); on the other hand, low-energy trauma is considered to be lighter 

and affects older women more (Kannus, Palvanen, Niemi, Parkkari, & Jarvinen, 2002). In 

these patients, QOL can be affected by different impacts due to fracture characteristics, which 

are a fundamental aspect to consider after the surgical treatment of AF (Ribeiro de Ávila et 

al., 2018). 

The detailed understanding of these different aspects of QOL can be cleared by the 

necessity of including the subjective experience of the patient in the evaluation of the 

recovery process after AF, in addition to the judgment of the treating physician (Van Son, De 

Vries, Roukema, & Oudsten, 2013). This will help them improve the treatment of these 

patients in restoring their activities of daily living, social, sports and work as close as possible 

to what they were before suffering the unstable AF (Gil et al., 2004; Gil et al., 2003). 

Among the instruments used to report the patient's subjective experience, the 36-item 

Short-Form Health Survey (SF-36) (Ware, & Sherbourne, 1992) and the Visual Analogic 
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Scale (VAS) (Maxwell, 1978) require that the patients remember how much pain or difficulty 

they had in performing different activities. In particular, the SF-36 is critical for assessing 

patients with AF (Brazier et al., 1992; Ponzer, Nåsell, Bergman, & Törnkvist, 1999), and due 

to its ability to compare with other populations (Busse et al., 2009; Ware, & Sherbourne, 

1992), it should be the instrument of choice when evaluating the functional recovery of this 

population (Busse et al., 2009). In addition, these instruments have a history of clinical and 

research utility and have been linked to rehabilitation outcomes. 

The study by Busse et al. (2009), whose objective was to discover the level of activity 

of the patients prior to surgical AF, concluded that patients who underwent lower limb 

orthopedic surgery recall of their QOL, function and general health status within two weeks 

after the surgery with high precision sufficient to justify the replacement of the prospective 

data collection by the evaluation of the memory. 

It is hypothesized that an active individual with surgical AF has a faster recovery in 

relation to the emotional, social and higher vitality aspects, besides a faster return to the 

functional activities of daily life than an inactive individual with surgical AF. Therefore, the 

purpose of this study was to evaluate and compare the functionality, pain and QOL of active 

and inactive adult individuals whose AF was surgically treated. 

 

Materials and methods  

 

Study design 

We performed a study prospective, randomized, with a team of seven orthopedic 

surgeons that did their surgeries blindly to evaluate the QOL in patients with AF who were 

otherwise healthy. This study was authorized by the Research Ethics Committee of the 

University of Trás-os-Montes and Alto Douro (UTAD), with the protocol number 

Doc14A/CE/2015 (annex 2). Written informed consent was obtained before surgery (annex 

1). 

 

Eligibility criteria 

Eligible patients met the following criteria: age between 18 and 65 years; unstable AF 

only of one lower limb without any type of amputation. We excluded patients that: had not 

had follow-up evaluations (third month); had any fracture during the follow-up period; needed 
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more than one surgery for the fracture treatment; had hospitalization after discharge post-

surgery. 

 

Patients recruited 

Eighty-six patients (n=57, men; and n=29, women) that were in agreement with the 

criterion of inclusion were recruited in this study; of these, ten men patients were lost in the 

follow-up and excluded. The remaining patients were split into two groups (active and 

inactive) of the men and women gender. This split was done through the results of the 

International Physical Activity Questionnaire (IPAQ) (annex 4). These patients were recruited 

over a 16-month period from July 2015 to November 2016, at two hospitals the Our Lady of 

Health Hospital and the House of Charity Santa Tereza; both are located in the Jequitinhonha 

Valley region in Brazil. 

All the patients were treated as inpatients. Every day or at most every two days, one of 

us examined emergency department logs, operating room logs, and the list of hospital 

admissions to check for the existence of patients eligible to participate in this study. On 

admission, an analysis was made of the medicals records of the patients to determine the 

nature of their injuries, in addition to a detailed and systematic examination to rule out 

associated injuries. All radiographs were reviewed by an orthopedic surgeon to minimize 

diagnostic error. Radiographic examinations were performed pre-surgery, post-surgery, and 

after bone healing and release for total discharge in the fractured limb (average of three 

months after surgery). 

The AF were defined according to the criteria of Müller, Allogöwer, Schneider, & 

Willenegger (1991). Their morphology was analyzed according to the AO Foundation and 

Orthopaedic Trauma Association (AO/OTA) (annex 8) classification system, which is based 

on the location of the line of the fracture in the fibula in relation to the level of syndesmosis 

(Müller et al., 1991). Fractures of the medial malleolus and of the posterior margin of the 

tibia, which could not be classified by the AO/OTA system, were also recorded.  

 

Baseline evaluation 

In the first interview when the patients were hospitalized for the surgery, the 

researchers of this study collected the following information: gender, age, body mass index 

(BMI), level of schooling, individual monthly income, cause of fracture, fracture 



 

109 
 

classification, fracture sub-classification, pattern of fracture, type of trauma, delay in surgery, 

and surgical procedures. 

 

Assessment of function, pain and quality of life 

The 36-item Short-Form Health Survey (SF-36) (annex 3) is a self-administered 

questionnaire that well-validated and accepted as an instrument to evaluate the functional 

outcome in patients with AFs (Ponzer et al., 1999). It allows the comparison of patient 

function with the normal population and with a variety of musculoskeletal injuries (Ware & 

Sherbourne, 1992), besides being widely used in several areas of medicine and orthopedic 

research (Grevitt, Khazim, Webb, Mulholland, & Shepperd, 1997). The instrument evaluates 

eight domains: 1) functional capacity (FC), which measures the ability to perform a variety of 

tasks and activities of daily living that require physical effort (ten items); 2) physical aspect 

(PA), which evaluates the limitation of function due to physical problems (four items); 3) 

bodily pain (BP), which tests if the patient has bodily pain (two items); 4) general health 

status (GHS), which examines the perception of general health status (six items); 5) vitality 

and energy (VE), which probes the perception of the level of fatigue and energy (four items); 

6) social aspects (SA), which analyzes the social aspects (two items); 7) emotional aspects 

(EA), which assesses the limitation of function due to emotional problems (three items); and 

8) mental health (MH), which investigates the positive and negative aspects of emotional state 

(five items). The subscales range from 0-100 to each domain separately being 0 (lowest level) 

to 100 (highest level).  

In addition to the SF-36, at each interview, we also administered the Visual Analogic 

Scale (VAS) (annex 5), which measures the magnitude of pain. The patients were instructed 

to make a mark on a 100-millimeter-long line, the extreme left of the scale (0 millimeter) 

indicating no pain, and the extreme right (100 millimeter) indicating the worst pain possible 

(Maxwell, 1978). The American Orthopaedic Foot and Ankle Society (AOFAS) 

questionnaire, which evaluates ankle and hindfoot functional outcome in individuals with 

various injuries in this region, was validated and well correlated with the VAS and the SF-36, 

mainly in the domains functional capacity and bodily pain that presented high values of 

agreement showing the ability of this questionnaire to quantify such symptoms in hindfoot 

and ankle dysfunctions (Rodrigues et al., 2008; SooHoo, Shuler, & Fleming, 2003). 
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Split into active and inactive patient groups 

The IPAQ short and long form presented results of validity and reproducibility similar 

to other instruments used internationally to measure the level of physical activity (Matsudo et 

al., 2001). This study used the IPAQ short-form, with the intention of discovering the level of 

physical activity of patients before surgically treating AF, based on the results of studies by 

Nilsson, Jonsson, Ekdahl, & Eneroth (2007) and Nilsson, Nyberg, Ekdahl, & Eneroth (2003), 

who used this questionnaire to verify the level of physical activity before surgical treatment of 

AF in adult and elderly patients. Nilsson found that less than half of the patients returned to 

their pre-injury physical activity level, and in patients considered active, this physical 

limitation negatively influenced the emotional aspect (Nilsson et al., 2007; Nilsson, et al., 

2003). In our study, according to the results of the IPAQ, the patients were split in active and 

inactive based on the recommendations of Matsudo et al. (2001). Being considered active 

were those patients who performed moderate to vigorous activity from three to five days per 

week, with a minimum of 20 to 30 minutes per session. The patients considered inactive were 

those who did not perform any physical activity or, if they did so, performed activity with 

shorter frequency and duration than reported above. 

The IPAQ, Mini Mental State Examination (MMSE) (annex 7), SF-36, VAS, and 

sociodemographic and clinical questionnaires of the patients’ characteristics were applied in 

person by one of the researchers of this study at hospital admission or, at most, up to two 

weeks after surgery. The SF-36 and VAS questionnaires were also reapplied in person by one 

of the researchers of this study in an average period of three months after the surgery at the 

return of the patient for possible medical discharge. In the present study, the data were 

collected for an average period of three months after the surgical procedure. 

 

Statistical analysis 

After collection, data were analyzed through version 23.0 of the Statistical Package for 

Social Sciences (SPSS) program. The result of the quantitative variable (age) was presented 

as mean, standard deviation (SD), minimum and maximum. Qualitative variables (gender, 

BMI, level of schooling, individual monthly income, cause of fracture, fracture classification, 

fracture sub-classification, pattern of fracture, type of trauma, delay in surgery, and surgical 

procedures) were expressed in frequencies and percentages. The normal and asymmetric 

distributions were also observed through the Kolmogorov-Smirnov test on the variable age 

and domains of the SF-36 and VAS instruments. The relationship between the active and 
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inactive gender variable and the variables level of schooling, individual monthly income, 

cause of fracture, fracture classification, fracture sub-classification, pattern of fracture, type of 

trauma, and delay in surgery, were verified by a Monte Carlo simulation for the chi-squared 

test (χ2), with its respective degree of freedom (gl) and result of the contingency coefficient (C 

Pearson). The Mann-Whitney U test was also used to compare variables with asymmetric 

distribution. In this sense, the perception of the SF-36 and VAS scale dimensions between the 

postoperative period and three months of follow-up were measured by Wilcoxon test (z) and 

Paired t-Test (t). The association between the functional capacity and physical aspect domains 

of the SF-36 questionnaire and VAS scale (post-surgical X post-surgical and three months X 

three months) were analyzed through Pearson (r) and Spearman (rs) tests. A p value of less 

than 0.05 was considered significant. 

 

Results 

 

Patient characteristics 

Eighty-six patients (N=86) with unstable AF that required hospital admission were 

included in this study. However, ten patients had to be excluded because they did not attend 

the medical return visit after three months of surgery to perform the second interview. Of 

these, 58 patients (76.3%) were active, and 18 (23.7%) were inactive. In the active group, 38 

(65.5%) were men, and 20 (34.5%) were women. Among the inactive group, the number of 

patients was equal in men and women, with nine (50%) for each gender. 

Table 1 (annex 12) shows the results of the variables related to patient characteristics 

by active and inactive genders. Active (X=36, SD=14) and inactive (X=38, SD=12) men were 

on average six and eight years younger than women (X=42, SD=16; X=46, SD=13), 

respectively. Most of the active and inactive men had an incomplete elementary school 

education, and this result was statistically significant χ2(21)=41.494, C Pearson=0.594, 

p=0.005. The BMI and individual monthly income variables did not show significant results. 
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Table 1. Patient characteristics by active and inactive genders 

  

Active Inactive   

Men Women Men Women 
value 

p 

n %  n % n % n %   

†AGE          

Mean 36  42  38  46   

SD 14  16  12  13   

Minimum 18  18  22  27   

Maximum 65  65  59  65    

BMI (annex 6)                 0.106 

Normal weight                        

(18.50 to 24.99  kg/m2) 
22 37.9 5 8.6 1 5.6 3 16.7  

Obesity  grade                      

(above 30.0 kg/m2) 
4 6.9 6 10.3 4 22.2 4 22.2  

Level of schooling                 0.005 

Incomplete elementary school 15** 25.9 8 13.8 4** 22.2 2 11.1  

   Individual monthly income                  0.511 

Up to one minimum wage ‡ 15 25.9 11 19.0 3 16.7 3 16.7   

Note: **, p ≤ 0.01; †, in years; ‡, around 250 dollars; %, percentage; BMI, body mass index; kg, kilogram; m2, 

square meter; n, number of patients; SD, standard deviation. 

 

Fracture characteristics and treatment 

 

Table 2 (annex 13) shows the results of the variables related to the fracture 

characteristics. Of the 16 active patients who sustained their injuries in a road-traffic accident, 

motorcycle crashes were responsible for 15, and only one patient’s injury (man) was the result 

of a car crash. The number of injuries (12) in sports activities that happened in active patients 

occurred in soccer, and only one injury, a man patient, had a bike fall. In inactive patients, the 

highest occurrence was a fall from their own height, all of them women; road-traffic accident 

(all motorcycle crashes) appears in second place, and men are in the majority. This result was 

significant χ2(24)=64.771, C Pearson=0.678, p=0.000.  

The low-energy trauma predominated in active and inactive patients. Active men had 

the majority high-energy traumas and inactive women had low-energy trauma. The difference 

is significant χ2(3)=7.468, C Pearson=0.299, p=0.050. The other variables did not present 

significant results (AO/OTA 44 classification, AO/OTA 44 sub-classification, and pattern of 

fracture). 
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Table 2. Fracture characteristics by active and inactive genders 

  

Active Inactive   

Men Women Men Women value p 

n %  n % n % n %   

Cause of fracture                           0.000 

Road-traffic accident 
13***                     

(Mc12, Cc1) 
22.4 

3               

(Mc3) 
5.3 

4                  

(Mc4) 
22.2 

1                     

(Mc1) 
5.6 

 
Fall from their own height  1 1.7 4 6.9 0 0% 6 33.3  

Sports injury      
12***                        

(S11, B1) 
20.7 

1                   

(S1) 
1.7 

1                     

(S1) 
5.6 0 0 

  

 AO/OTA 44 classification   0.239 

AO/OTA   B 19 32.8 15 25.9 3 16.7 6 33.3  

AO/OTA   C 12 20.7 4 6.9 5 27.7 2 11.1   

AO/OTA 44 sub-classification          0.171 

AO/OTA   B2  13 22.4 7 12.1 3 16.7 2 11.1  
AO/OTA   C1 10 17.2 4 6.9 4 22.2 2 11.1   

Pattern of fracture   0.154 

LMF 16 27.6 4 6.9 5 27.8 3 16.7  
BMF 12 20.7 8 13.8 3 16.7 2 11.1   

Type of trauma         0.050 

High energy 21* 36.2 6 10.3 4 22.2 1 5.6  
Low energy 17 29.3 14 24.1 5 27.8 8 44.4   

Note: ***, p ≤ 0.001; *, p ≤ 0.05; %, percentage; n, number of patients; AO/OTA, AO Foundation and 

Orthopaedic Trauma Association; AO/OTA 44, classification AO/OTA to malleolar fractures of the tibia and 

fibula calls 44; AO/OTA B, fibular fracture trans-syndesmotic; AO/OTA B2, fibular fracture trans-syndesmotic 

with medial lesion; AO/OTA C, fibular fracture supra-syndesmotic; AO/OTA C1, fibular fracture supra-

syndesmotic with fibular fracture simple diaphyseal; B, bike fall; BMF, bimalleolar fracture; Cc, car crash; LMF, 
lateral malleolus fracture; Mc, motorcycle crash. 

 

 

Regarding Table 3 (annex 14), significant results are not observed regarding the 

variables related to delay in surgery after AF. Most active and inactive patients waited more 

than 48 hours to receive the surgery. The main reasons for this delay in the surgery in both 

groups and genders of the patients were a transfer of hospital from another city, and elective 

surgery, need for other professionals, and/or other exams. All surgeries were performed using 

the open reduction and internal fixation (ORIF) method. 
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Table 3. Delay in the surgery after ankle fracture by active and inactive genders 

  

Active Inactive   

Men Women Men Women value p 

n %  n % n % n %   

Delay in surgery    0.265 

Up to 48 hours 6 15.8 2 10 1 11.1 4 44.4  

More than 48 hours 32 84.2 18 90 8 88.9 5 55.6   

Reason for delay in surgery                 0.711 

Elective surgery, need for other 
professionals and/or other exams 

14 24.1 4 6.9 1 5.6 3 16.7   

Transfer of hospital from another city 11 19 10 17.2 5 27.8 2 11.1   

Note: %, percentage; n, number of patients. 

 

 

 

Short-form SF-36  

Table 4 (annex 15) shows the results of the SF-36 dimensions in two periods of 

evaluation. Active and inactive patients of both genders show significant differences 

(p≤0.001) in the functional capacity and physical aspect domains. The bodily pain domain 

revealed a significant difference in active and inactive men (p≤0.05). Active patients of both 

genders pointed to significant differences in the social aspect domain (p≤0.01). The vitality 

and energy domain evidenced a significant difference only in active women (p≤0.05). 
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Table 4. Change in SF-36 sub-scores over time in active and inactive patients of both genders 

after surgical treatment ankle fracture 

  
Active Inactive 

Men Women  Man Women 

FC 
Post-surg. Mean (SD) 23.42 (17.36) 16.25 (17.39) 14.44 (11.57) 10.56 (8.08) 

3 mo or more Mean (SD) 70.66 (23.49) 55.25 (25.62) 65.56 (16.29) 36.67 (15.81) 
  Z -5.222 -3.927   

  t   -9.849 -4.234 
  P 0.000*** 0.000*** 0.000*** 0.003** 

PA 
Post-surg. Mean (SD) 93.37 (9.71) 66.25 (42.36) 88.89 (33.33) 61.11 (46.96) 

3 mo or more Mean (SD) 16.45 (33.02) 15.00 (36.64) 13.89 (33.33) 11.11 (25.35) 
 Z -5.437 -2.825 -2.530 -2.271 

  P 0.000*** 0.005** 0.011* 0.023* 

BP 
Post-surg. Mean (SD) 81.42 (22.62) 63.85 (25.66) 93.89 (13.42) 50.44 (39.39) 

3 mo or more Mean (SD) 63.37 (28.35) 50.85 (26.02) 68.11 (22.75) 41.78 (23.68) 
  Z -2.709 -1.895 -2.205  

 t    0.621 

  P 0.007** 0.058 0.027* 0.552 

GHS 
Post-surg. Mean (SD) 78.50 (16.71) 70.15 (22.35) 75.22 (25.70) 62.67 (26.44) 

3 mo or more Mean (SD) 77.29 (19.27) 67.35 (19.92) 66.89 (25.78) 57.11 (21.57) 
  Z     

 t 0.436 0.980 1.387 1.081 

  P 0.665 0.339 0.203 0.311 

VE 
Post-surg. Mean (SD) 82.76 (13.14) 77.50 (15.09) 75.56 (12.61) 57.22 (24.12) 

3 mo or more Mean (SD) 78.53 (16.21) 70.00 (16.70) 71.11 (10.83) 53.89 (26.55) 
  Z (-1.347    

 t  2.116 1.000 0.800 

  P 0.178 0.048* 0.347 0.447 

AS 
Post-surg. Mean (SD) 85.63 (25.34) 80.80 (27.23) 86.11 (33.33) 62.67 (34.71) 

3 mo or more Mean (SD) 68.87 (33.83) 50.10 (34.39) 61.33 (40.65) 44.56 (34.18) 
  Z -2.662 -2.564 -1.581  

  t    1.509 

  P 0.008** 0.010* 0.144 0.170 

EA 
Post-surg. Mean (SD) 84.21 (33.56) 66.70 (43.27) 85.22 (33.77) 59.22 (49.40) 

3 mo or more Mean (SD) 79.82 (36.82) 80.00 (41.04) 62.89 (45.53) 51.89 (50.32) 
 Z -0.800 -1.137 -1.473 -1.414 

  P 0.424 0.256 0.141 0.157 

MH 
Post-surg. Mean (SD) 81.68 (15.41) 66.80 (19.77) 74.67 (12.33) 59.11 (26.14) 

3 mo or more Mean (SD) 79.45 (18.01) 67.20 (23.95) 64.89 (19.06) 55.56 (28.53) 
  Z -0.457  -1.827  

 t  (0.980  1.081 

  P 0.647 0.339 0.068 0.311 

Note: **, p ≤ 0.01; *, p ≤ 0.05; BP, bodily pain; CI, confidence interval; EA, emotional aspect; FC, functional 

capacity; GHS, general health status; MH, mental health; mo, months; PA, physical aspect; Post-surg, post-

surgical; SA, social aspects; SD, standard deviation; SF-36, 36-item Short-Form Health Survey; t, Paired t test; 

VE, vitality and energy; Z, Wilcoxon test. 
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Visual analog scale 

Only the results obtained in inactive men show a significant difference (p≤0.05) in 

relation to the VAS pain scale when comparing the two evaluations. (Table 5) (annex 16). 

 

 

Table 5. Change in VAS over time in active and inactive patients of both genders after 

surgical treatment ankle fracture 

  
Active Inactive 

Men Women  Men Women 

VAS 
Post-surg. Mean (SD) 2.66 (2.30) 4.64 (3.15) 4.39 (3.19) 5.97 (3.21) 

3 mo or more Mean (SD) 2.46 (2.80) 3.52 (3.17) 1.93 (1.94) 3.84 (3.49) 
  Z (-0.746 (-1.717 (-1.960  

  t    1.756 

    P 0.455 0.086 0.050* 0.177 

Note: *, p ≤ 0.05; mo: months, post surg: post-surgical, SD: standard deviation, t, Paired t test; VAS: Visual 

Analogue Scale; Z, Wilcoxon test. 

 

 

 

Correlation between VAS and SF-36 (functional capacity, physical aspect and bodily pain 

domains) 

Table 6 (annex 17) shows moderate and significant correlations (p≤0.05) between the 

functional capacity, physical aspect and bodily pain domains for active and inactive patients 

of both genders. Other significant correlations (p<0.05) for inactive men (physical aspect and 

bodily pain) and inactive women (functional capacity and bodily pain) are observed (three 

months after surgery). For active women, in the post-surgical period, the perceptions of bodily 

pain of SF-36 are significantly associated with the perception of the VAS pain scale (p≤0.01). 
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Table 6. Correlation between FC (functional capacity), PA (physical aspect) and BP (bodily 

pain) domains of SF-36 (The 36-item Short-Form Health Survey) and VAS (Visual Analogic 

Scale) in two periods after ankle fracture in active and inactive genders 

 

Men Post-surg. VAS 3 mo. VAS Women Post-surg. VAS 3 mo. VAS 
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 rs (-0.098 
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F
C

 r (-0.488 

p 0.127 p 0.000*** p 0.682 p 0.029* 

n 38 n 38 n 20 n 20 

P
A

 rs (-0.027 

P
A

 rs (-0.356 

P
A

 rs (-0.282 

P
A

 rs (-0.462 

p 0.872 p 0.028* p 0.228 p 0.040* 

n 38 n 38 n 20 n 20 

B
P

 rs (-0.033 

B
P

 rs (-0.616 

B
P

 rs (-0.539 

B
P

 r (-0.575 

p 0.844 p 0.000*** p 0.014* p 0.008** 

n 38 n 38 n 20 n 20 

In
a
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F
C

 r (-0.022 

F
C

 rs (-0.026 

In
a
ct
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F
C

 r (-0.074 

F
C

 r (-0.705 

p 0.955 p 0.948 p 0.850 p 0.034* 

n 9 n 9 n 9 n 9 

P
A

 rs (-0.411 

P
A

 rs (-0.733 

P
A

 rs (-0.301 

P
A

 rs (-0.023 

p 0.272 p 0.025* p 0.431 p 0.954 

n 9 n 9 n 9 n 9 

B
P

 rs (-0.274 

B
P

 rs (-0.737 

B
P

 r (-0.508 

B
P

 r (-0.777 

p 0.476 p 0.023* p 0.163 p 0.014* 

n 9 n 9 n 9 n 9 

Note: ***, p ≤ 0.001; **, p ≤ 0.01; *, p ≤ 0.05; BP, bodily pain; FC, functional capacity; mo, months; n, number 

of patients; PA, physical aspect; Post-surg., Post-surgical; rs, Spearman correlation; r, Pearson correlation; VAS, 

Visual Analogic Scale. 

 

 

Discussion 

 

This study aimed to evaluate and compare the functionality, pain and QOL of active and 

inactive adult individuals who suffered AF that was surgically treated. It found that active and 

inactive men, after release from orthopedic follow-up, still continue to present pain symptoms 

and report functional limitations. This lasting pain may negatively impact the QOL of the 

patient. The restoration of body movement free from pain is one of the basic foundations of 

orthopedic rehabilitation after injury (Hudson, 2009), allowing the patient to return to their 

activities of daily living, social, sports and work as close as possible to what they were before 

suffering the unstable AF (Gil et al., 2004; Gil et al., 2003). 

Both active and inactive patients had significant improvement in the functional 

capacity domain and significant worsening in the physical aspect domain of the SF-36. This 

result is contrary with the study by Bhandari et al. (2004), which was the only study found 

that evaluated the SF-36 between the post-surgery period and three months of follow-up. In 

this study, the authors reported only the values indicating improvement between these two 
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periods and significant improvement after two years compared with the normal US population 

(age-matched) in the functional capacity and physical aspect domains. 

The general health status domain did not report a difference between the active and 

inactive patients, with values very close between the two interviews. This result is in 

agreement with most of the studies included in a systematic review that reported the results of 

the eight SF-36 domains in patients with AF surgically treated (Ribeiro de Ávila et al., 2018). 

This review suggested that are no differences in the perception of patients with AF regarding 

their general health status compared with the nonfractured population. 

The vitality and energy domain worsened significantly only in active women. In 

relation to active men and inactive patients of both genders, there was no significant 

difference; the values were very close between the two interviews. This result is partially in 

agreement with the study of Obremskey et al. (2002), which reported a significant difference 

after a four-month follow-up (p<0.05) compared with the nonfractured Swedish population 

(control), and after a 20-month follow-up they did not report this difference anymore. These 

results suggest that vitality and energy, inversely related to fatigue, represent a domain that 

improves and even normalizes over time, but limitations for prolonged periods may be 

reported by some patients (Ribeiro de Ávila et al., 2018). 

Parallel to our findings with the SF-36, the VAS pain scores correlated well with the 

functional capacity, physical aspects and bodily pain domains from the SF-36 for all active 

and inactive patients in the evaluated period. This finding is in agreement with the study by 

Ponzer et al. (1999), which found significant and negative correlations (r=-0.33 to r=-0.68) 

with all SF-36 dimensions after 27 months of follow-up. 

The active and inactive men reported a significant difference in the bodily pain 

domain, indicating more pain after the maximum segment period. This can be explained, 

specifically in these patients, by the young age average, under 38 years old in both cases, the 

most common cause of the high-energy trauma was motorcycle crash, and by the 

predominance of fractures AO/OTA 44 type C, lateral malleolus and bimalleolar fractures, 

indicating greater gravity than the studies researched (Bhandari et al., 2004; Nilsson et al., 

2007; Ponzer et al., 1999). In previous studies, patients with AFs AO/OTA 44 type C, 

trimalleolar fracture and posterior malleolus fractures have been shown to have poorer long-

term outcomes (Belcher, Radomisli, Abate, Stabile, & Trafton, 1997; Philips et al., 1985). 

Our findings agree with the assertion of the systematic review by Ribeiro de Ávila et al. 

(2018) that the high-energy traumas are more severe and more common in the adult 
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population, unlike the low-energy traumas that are lighter and typically reported in the elderly 

population. 

Historically, women and elderly patients with a low level of physical activity have a 

less favorable outcome, with significant degenerative and functional changes, compromising 

the activities of daily living compared to younger men (Belcher et al., 1997; Lindsjö, 1985; 

Nilsson et al., 2007; Obremskey, Brown, Driver, & Dirschl, 2007). Therefore, the type of 

trauma (high-energy vs. low-energy) may represent a fundamental aspect in the QOL of 

patients with surgically treated AF (Ribeiro de Ávila et al., 2018). In addition to these 

findings, other factors found that may have negatively influenced the QOL, mainly of the 

active and inactive men, were low educational level and surgery after 48 hours. These 

findings are in agreement with the studies (Bhandari et al., 2004; Nilsson, Jonsson, Ekdahl, & 

Eneroth, 2009; Ponzer et al., 1999). 

In the results of the mental component of SF-36 related to QOL, which includes the 

social aspect, emotional aspect and mental health domains, although the first domain showed 

significant worsening only in the active patients, there was no significant difference in the last 

two domains; they reported very close scores between the two interviews in both active and 

inactive patients after AF that was surgically treated. Similar results were found in the study 

of Obremskey et al. (2002) comparing the mental component of SF-36 in the individuals with 

surgically treated AF with the nonfractured population (control) after four months of follow-

up. Although the emotional aspect and mental health domains seem to have no influence in 

the QOL of most patients, the social aspect domain may have a negative impact in the QOL of 

active patients. This result is contrary to the findings in the systematic review of functional 

outcomes and QOL after AF is surgically treated (Ribeiro de Ávila et al., 2018). 

Our study was limited by several factors. First, our participants were selected from 

two hospitals in the interior of Brazil with a low level of resources financed by the Unified 

Health System (SUS). Consequently, there were recurrent delays in performing surgeries due 

to a lack of beds and surgical materials. Another reason was recurrent strikes (more than 30 

days in one of the hospitals) and the related loss of many patients who were transferred to 

other hospitals outside the region of our research. Thus, by the end of our research, we had 

obtained a relatively small sample. Last was the need to interrupt the SF-36 and VAS 

interviews with an average of three-month follow-up due to the delays caused by the 

unforeseen events mentioned above. 



 

120 
 

The strong points of our study were that the surgical technique used in all patients was 

open reduction and internal fixation (ORIF); this technique of surgical treatment is considered 

the gold standard by orthopedic surgeons (Ribeiro de Ávila et al., 2018). Another point was 

the prospective segment for 16 months; most of the studies investigating SF-36 and VAS had 

a retrospective segment. Last, an important point of this study was that all the interviews were 

conducted personally by the same interviewer. This was an advantage compared to many 

published studies where it seems that fulfilling of the SF-36 was done without the presence of 

the interviewer (the interviews were made by telephone, by email or through letters sent by 

the post office), compromising the understanding of the questions for the patient. This may 

have influenced the finding of our study positively because the patients had significant 

improvement in functional capacity domain and significant worsening in the physical aspect 

domain of the SF-36, different from the only study found (Bhandari et al., 2004) that 

evaluated the SF-36 after surgically treated AF between the post-surgical period and three 

months of the segment and found higher values in the second period of the segment indicating 

improvement in the functional capacity and physical aspect domains of the SF-36.  

Future studies should use other instruments such as the Olerud Molander Ankle Score 

(OMAS) and the Short Musculoskeletal Functional Assessment (SMFA), which are tools well 

correlated with the SF-36 and validated to assess the QOL and function in patients after 

surgical treatment of AFs (Bhandari et al., 2004; Obremskey et al., 2007). Furthermore, the 

results should be followed over a longer time to elucidate whether outcomes improve or 

worsen with time. 

The results of this study seem to indicate that three months after surgery (on average), 

active and inactive men had functional limitations and pain symptoms. These factors seem to 

have negatively influenced the patient's social involvement, worsening their QOL. Most 

active and inactive patients had a positive self-perception of their general health status, 

emotional aspects and mental health domains. Regarding active women , we observed lower 

energy and vitality after the same postoperative period. 
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The main objective of this thesis was to evaluate and compare the functionality, pain 

and quality of life (QOL) of active and inactive adult individuals who suffered ankle fracture 

(AF) that was surgically treated. The most important findings were: i)  Both active and 

inactive patients had significant improvement in the functional capacity domain and 

significant worsening in the physical aspect domain; ii) The active and inactive men reported 

a significant difference in the bodily pain domain, indicating more pain after the maximum 

segment period; iii) The general health status domain did not report a difference between the 

active and inactive patients, with values very close between the two interviews; iv) The 

vitality and energy domain worsened significantly only in active women. In relation to active 

men and inactive patients of both genders, there was no significant difference; the values were 

very close between the two interviews; v) The results of the mental component of the 36-item 

Short-Form Health Survey (SF-36) related to QOL, which includes the social aspect, 

emotional aspect and mental health domains, although the first domain showed significant 

worsening only in the active patients, there was no significant difference in the last two 

domains; they reported very close scores between the two interviews in both active and 

inactive patients after AF that was surgically treated; vi) Moderate and significant correlations 

were found between functional capacity, physical aspect and bodily pain domains of SF-36 

and the Visual Analogic Scale (VAS) pain scores for active and inactive patients of both 

genders in the final follow-up period; vii) In both genders, the most common cause of AF was 

road-traffic accident (mainly motorcycle crashes) followed by sports injury (mainly soccer)—

with young and active men predominating in both; viii) The most common type of trauma 

found was low energy, however, men had a higher frequency of high-energy trauma; ix) The 

majority of the patients had fractures of the lateral malleolus, followed by bimalleolar 

fractures; in both cases, the majority were men; x) The AO Foundation and Orthopaedic 

Trauma Association (AO/OTA) 44 B fracture was the main type of AF found; however, we 

found a much higher number of AO/OTA 44 C-type fractures among men than women; xi) 

Other factors that can be mentioned are related to the predominant fractures on the right side, 

and more fractures AO/OTA 44 type B2 e C1, also with men predominating; xii) Regarding 

the sociodemographic variables of the study we verified significant differences in the 

variables smoking; racial composition, work category and educational level of the patients; 

with young men predominated in all; and xiii) A bimodal distribution between men and 

women, with peaks in younger men and older women, and with an overall uneven gender 

distribution.  
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This thesis indicated that active and inactive men, after release from orthopedic 

follow-up, still continue to present pain symptoms and report functional limitations. This 

finding was contrary to the finding in our systematic review study which found that 

functionality and physical aspects are significantly different in patients with surgically treated 

AF over time, although the patients reported no pain. This difference in pain symptoms can be 

explained by the different characteristics of the sample and by follow-up time after surgery. In 

our systematic review study, the age ranged from 17 to 89 years, showing a predominance of 

elderly women; and the maximum time of follow-up ranged from 12 to 24 months. Already, 

in our field research the age ranged from 18 to 65 years, with a predominance of young men; 

and the maximum time of follow-up was 3 months (on average). These prolonged limitations 

appear to be particularly related to adult patients rather than elderly patients (Ribeiro de Ávila, 

Bento, Gomes, Leitão, & Fortuna de Sousa, 2018). 

This lasting pain found in active and inactive men after the maximum segment period, 

can be explained, specifically in these patients, by the young age average, under 38 years old 

in both cases, the most common cause of the high-energy trauma was motorcycle crash, and 

by the predominance of fractures AO/OTA 44 type C, lateral malleolus and bimalleolar 

fractures, indicating greater gravity than the studies researched (Bhandari et al., 2004; 

Nilsson, Jonsson, Ekdahl, & Eneroth, 2007 ; Ponzer, Nåsell, Bergman, & Törnkvist, 1999). 

Therefore, the type of trauma (high-energy vs. low-energy) may represent a fundamental 

aspect in the QOL of patients with surgically treated AF; the high-energy traumas are more 

severe and more common in the adult population, unlike the low-energy traumas that are 

lighter and typically reported in the elderly population (Ribeiro de Ávila et al., 2018). Lastly, 

in previous studies, patients with AFs AO/OTA 44 type C, trimalleolar fracture and posterior 

malleolus fractures have been shown to have poorer long-term outcomes (Belcher, Radomisli, 

Abate, Stabile, & Trafton, 1997; Philips et al., 1985). In addition to these findings, other 

factors found that may have negatively influenced the QOL, mainly of the active and inactive 

men, were low educational level and surgery after 48 hours. These findings are in agreement 

with the studies (Bhandari et al., 2004; Nilsson, Jonsson, Ekdahl, & Eneroth, 2009; Ponzer et 

al., 1999).  

The results of the mental component of SF-36 related to QOL, which includes the social 

aspect, emotional aspect and mental health domains, were controversial between our field 

research and our systematic review study. We found that, the social aspect domain showed 

significant worsening only in the active patients; and there was no significant difference in the 
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emotional aspect and mental health domains; which reported very close scores between the 

two interviews in both active and inactive patients after AF that was surgically treated. This 

result is contrary to the finding in our systematic review study which found that; although the 

social aspect domain seem to have no influence on most patients’ QOL, emotional aspects 

and mental health may have a negative impact on the QOL of some patients after surgically 

treated AF. In this sense, the study by Obremskey et al. (2002) found that, after AF that was 

surgically treated, the social aspect domain had significantly lower scores after 4.4 months of 

segment and no difference after 15.4 months of segment. These results suggest that the 

patient's social involvement improves and even normalizes over time, but active patients may 

report limitations for prolonged periods. 

The general health status domain did not report a difference between the active and 

inactive patients, with values very close between the two interviews. These results were 

similar to our systematic review study which reported that most patients had a positive self-

perception of their general health (Ribeiro de Ávila et al., 2018). Less consistency is reported 

in the vitality and energy domain, which showed prolonged limitations in active women after 

the maximum time of follow-up (3 months on average). This finding was similar to the 

finding in our systematic review study. Patients of the Obremskey and Ponzer studies, also 

had lower significantly scores in the vitality and energy domain; when compared to the 

normal non-fractured population, 4.4 months and two years after surgically treated AF, 

respectively. The patients these two studies had similar injury patterns and age ranged from 

17 to 85 years. Obremskey's study did not report the gender distribution of its sample; and the 

Ponzer's study showed a predominance of elderly women (Obremskey et al, 2002; Ponzer et 

al, 1999). 

Parallel to our findings with the SF-36, the VAS pain scores correlated well with the 

functional capacity, physical aspects and bodily pain domains from the SF-36 for all active 

and inactive patients in the evaluated period. This finding is in agreement with the study by 

Ponzer et al. (1999), which found significant and negative correlations with all SF-36 

dimensions after 27 months of follow-up. Women and elderly patients with a low level of 

physical activity have a less favorable outcome, with significant degenerative and functional 

changes, compromising the activities of daily living compared to younger men (Belcher et al., 

1997; Lindsjö, 1985; Nilsson et al., 2007; Obremskey, Brown, Driver, & Dirschl, 2007). The 

restoration of body movement free from pain is one of the basic foundations of orthopedic 

rehabilitation after injury (Hudson, 2009), allowing the patient to return to their activities of 
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daily living, social, sports and work as close as possible to what they were before suffering 

the unstable AF (Gil et al., 2004; Gil et al., 2003). 

 

This thesis had some limitations to be registered 

The key limitation of our systematic review study was that functional outcomes were 

controlled by the SF-36. Another limitation was the great heterogeneity of the participants 

included in the studies. However, using open reduction and internal fixation (ORIF) technique 

as the surgical treatment and as the inclusion criteria ensured that the gold standard for 

orthopedic surgeons has been used. 

 In our field research our main limitations were. First, our participants were selected 

from two hospitals in the interior of Brazil with a low level of resources financed by the 

Unified Health System (SUS). Consequently, there were recurrent delays in performing 

surgeries due to a lack of beds and surgical materials. Another reason was recurrent strikes 

(more than 30 days in one of the hospitals) and the related loss of many patients who were 

transferred to other hospitals outside the region of our research. Thus, by the end of our 

research, we had obtained a relatively small sample. Last was the need to interrupt the SF-36 

and VAS interviews with an average of three-month follow-up due to the delays caused by 

the unforeseen events mentioned above.  

 Another limitation of our study was that we did not research the dexterity of the  

dominant side of the patient, so that, in the case of an accident, he or she first supports the 

dominant side; therefore, is also a suggestion for further studies. 

The strong points of our study were that the surgical technique used in all patients was 

ORIF; this technique of surgical treatment is considered the gold standard by orthopedic 

surgeons (Ribeiro de Ávila et al., 2018). Another point was the prospective segment for 16 

months; most of the studies investigating SF-36 and VAS had a retrospective segment. Last, 

an important point of this study was that all the interviews were conducted personally by the 

same interviewer. This was an advantage compared to many published studies where it seems 

that fulfilling of the SF-36 was done without the presence of the interviewer (the interviews 

were made by telephone, by email or through letters sent by the post office), compromising 

the understanding of the questions for the patient. This may have influenced the finding of our 

study positively because the patients had significant improvement in functional capacity 

domain and significant worsening in the physical aspect domain of the SF-36, different from 

the only study found (Bhandari et al., 2004) that evaluated the SF-36 after surgically treated 
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AF between the post-surgical period and three months of the segment and found higher values 

in the second period of the segment indicating improvement in the functional capacity and 

physical aspect domains of the SF-36.  

 

Recommendations for future research 

The study of our systematic review combined the results of 268 participants, 

indicating small sample size and number of articles included. Therefore, a new review should 

be conducted where possible, including a meta-analysis. Other instruments to measure 

functional outcomes should be implemented, perhaps including the 6-minute walk test, the 

30-second chair test, and the 1-leg stand test to measure walk capacity, lower limbs strength, 

and balance, respectively. 

In relation to the field research, future studies should use other instruments such as the 

Olerud Molander Ankle Score (OMAS) and the Short Musculoskeletal Functional 

Assessment (SMFA), which are tools well correlated with the SF-36 and validated to assess 

the QOL and function in patients after surgical treatment of AFs (Bhandari et al., 2004; 

Obremskey et al., 2007). Furthermore, the results should be followed over a longer time to 

elucidate whether outcomes improve or worsen with time. In addition, future studies should 

investigate the short-term financial consequences and the influence of smoking on physical 

disability after surgically-treated AF and how these differ between genders. 
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The study of our systematic review concluded that: 

 

i. Less functionality and lower physical capacity represent the major limitations in 

patients with surgically treated ankle fracture (AF), compared with the nonfractured 

population;  

ii. These limitations may prevail for long periods and may become the main threat to the 

quality oy life (QOL) of these patients; 

iii. Long-term functional rehabilitation programs are essential for the recovery and 

preservation of the QOL in patients surgically treated for AF.  

 

In relation to the field research, based on our results, we conclude that:  

 

i. Adult men of the region of Jequitinhonha Valley in Brazil are more likely to suffer 

AFs that require surgical treatment than adult women; 

ii. That the anatomical reduction of the displaced malleolar fracture, especially the 

restoration of fibula length and maintenance of the reduction until the fracture has 

healed, appears to be highly favorable for the surgical treatment of unstable AFs; 

iii. The surgical treatment of AF using the open reduction and internal fixation (ORIF)  

method in adult wage earners (primarily young active men) can cause physical 

disability that keeps the patient away from work and physical activity for a significant 

amount of time; 

iv.  Motorcyclists in particular should be aware of the risk of suffering AF and should 

therefore take safety measures to avoid such fractures; 

v. The economic impact inherent to surgically-treated AF is an aggravating factor for 

patient recovery; 

vi. Three months after surgery (on average), active and inactive men had functional 

limitations and pain symptoms. These factors seem to have negatively influenced the 

patient's social involvement, worsening their QOL; 

vii. Most active and inactive patients had a positive self-perception of their general health 

status, emotional aspects and mental health domains;  

viii. Regarding active women, we observed lower energy and vitality after the same 

postoperative period. 
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ANNEX 1 - Consent Term Free and Informed  

 

 

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO (TCLE) 

 

 

Você está sendo convidada (o) a participar de uma pesquisa intitulada: “ANÁLISE 

DA FUNCIONALDADE, DA DOR E DA QUALIDADE DE VIDA EM INDIVÍDUOS 

ATIVOS E INATIVOS APÓS FRATURAS DE TORNOZELO”, em virtude de um projeto 

de pesquisa de Tese de Doutoramento em Ciências do Desporto da UTAD (Universidade 

Trás-os-Montes e Alto Douro), coordenada pela Professora Viviane Ribeiro de Ávila e 

contará ainda com os Professores Orientadores Dr. Nelson Joaquim Fortuna de Sousa 

(UTAD) e Dr. José Carlos Gomes Leitão (UTAD) e Professor Co-orientador Dr. Wellington 

Fabiano Gomes (UFVJM). 

A sua participação não é obrigatória sendo que, a qualquer momento da pesquisa, você 

poderá desistir e retirar seu consentimento. Sua recusa não trará nenhum prejuízo para sua 

relação com o pesquisador ou com o Hospital Nossa Senhora da Saúde. 

Os objetivos desta pesquisa são: Objetivo Geral: avaliar e comparar a funcionalidade, 

a dor e a qualidade de vida de indivíduos adultos ativos e inativos que sofreram fratura de 

tornozelo tratada cirurgicamente. Objetivos Específicos: a) Caracterizar e comparar a 

qualidade de vida dos indivíduos ativos e inativos através dos componentes físico e mental do 

questionário SF-36; b) Caracterizar e comparar a funcionalidade do tornozelo e retro-pé dos 

indivíduos ativos e inativos através do questionário AOFAS; c) Caracterizar e comparar a dor 

dos indivíduos ativos e inativos através da escala visual analógica EVA; d) Caracterizar e 

comparar o tempo de retorno à realização das atividades funcionais da vida diária dos 

indivíduos ativos e inativos; e) Caracterizar e comparar o retorno ao nível de exercícios 

físicos anterior ao acidente dos indivíduos ativos e inativos; f) Caracterizar e comparar o 

retorno ao trabalho dos indivíduos ativos e inativos. 

Caso você decida aceitar o convite, será submetido(a) ao(s) seguinte(s) procedimentos: 

exames radiográficos; questionário IPAQ (Questionário Internacional de Atividade Física - 

para avaliar o nível de atividade física realizada antes da fratura cirúrgica de tornozelo); 

questionário MEEM (Mini Exame Mental - para avaliar o nível de entendimento dos 

questionários aplicados nesse estudo); questionário SF-36 (questionário composto de 36 itens 

para avaliar a qualidade de vida); questionário AOFAS (questionário para avaliar o resultado 

funcional do tornozelo e retropé para ser aplicado em indivíduos com diversas lesões nessa 

região e submetidos a diferentes tratamentos, ele avalia a dor, aspectos funcionais e 

alinhamento); questionário com Características Sociodemográficas e Clínicas do Paciente; 

escala EVA (Escala Visual Analógica – é uma escala utilizada para avaliar a dor composta 

por uma régua (linha) de 10 cm, onde em uma das extremidades marca “nenhuma dor” e na 

outra extremidade “a pior dor possível”) e avaliação do IMC (Índice de Massa Corporal – 

através da mensuração de peso e altura). O tempo previsto para a sua participação é de 

aproximadamente uma hora e trinta minutos para aplicação dos questionários IPAQ, MEEM, 

SF-36, AOFAS, Sociodemográfico e Clínico, escala EVA e avaliação do IMC em até 2 

semanas após a cirurgia de tornozelo; e aproximadamente 60 minutos para aplicação dos 

questionários IPAQ, SF-36, AOFAS e VAS em dois encontros 3 meses e 6 meses após a 

cirurgia. Essas datas coincidirão com o seu retorno ao Hospital Nosssa Senhora da Saúde para 

realização do controle pós-cirúrgico da fratura de tornozelo e realização dos exames 

radiológicos. 
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Os riscos relacionados com sua participação serão mínimos em relação à sua 

exposição e serão minimizados pelo sigilo dos dados obtidos. Os dados/informações obtidos 

por meio da sua participação serão confidenciais e sigilosos, não possibilitando sua 

identificação. Algum desconforto ou constrangimento pode ocorrer durante a aplicação dos 

questionários, mas isto será minimizado pelo treinamento do avaliador, pela escolha de um 

local reservado e a total garantia de interrupção a seu desejo sem qualquer ônus a si mesmo. 

Os benefícios relacionados com sua participação serão análise e acompanhamento do 

seu estado de dor, funcionalidade e qualidade de vida por um profissional de Educação Física 

que também sofreu fratura cirúrgica bilateral de tornozelo em 2010 e desde então vem 

estudando sobre o tema. 

Os dados coletados nessa pesquisa poderão ser utilizados em pesquisas futuras. 

Os resultados desta pesquisa poderão ser apresentados em seminários, congressos e 

similares, entretanto, os dados/informações obtidos por meio da sua participação serão 

confidenciais e sigilosos, não possibilitando sua identificação. A sua participação bem como a 

de todas as partes envolvidas será voluntária, não havendo remuneração para tal. Qualquer 

gasto financeiro por sua parte não será ressarcido pelo responsável desta pesquisa. Não está 

previsto indenização por sua participação, mas em qualquer momento, caso você sofra algum 

dano, comprovadamente decorrente desta pesquisa, terá direito à indenização. A sua 

participação não é obrigatória, sendo que, a qualquer momento, você poderá desistir e retirar 

seu consentimento. 

Você receberá uma cópia deste termo onde constam o telefone e o endereço do 

pesquisador principal, podendo tirar suas dúvidas sobre o projeto e sobre sua participação 

agora ou em qualquer momento. 

 

Coordenadora do Projeto: Viviane Ribeiro de Ávila  

Endereço: Rua do Rosário, 183 – Centro – Diamantina - MG  

Telefone: (38) 3531-1325 (38) 9157-2246 

E-mail: vivianeribeiroavila@hotmail.com 

 

Declaro que entendi os objetivos, a forma de minha participação, riscos e benefícios da 

mesma e aceito o convite para participar. Autorizo a publicação dos resultados da pesquisa, a 

qual garante o anonimato e o sigilo referente à minha participação. 

 Nome do sujeito da pesquisa: ____________________________ 

Assinatura do sujeito da pesquisa: _______________________ 

______________________________________________________________________ 

Informações – Comitê de Ética em Pesquisa da UFVJM 

Rodovia MGT 367 - Km 583 - nº 5000 - Alto da Jacuba –  

Diamantina/MG CEP39100000 

Tel.: (38)3532-1240 – 
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ANNEX 2 - Approval of the Research Ethics Committee 
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ANNEX 3 - The MOS 36-item Short-Form Health survey (SF-36) 

 

 
 Versão Brasileira do Questionário de Qualidade de Vida -SF-36  

 
 
1. Em geral, você diria que sua saúde é: 

 

Excelente          1 

Muito boa         2 

Boa                   3 

Ruim                 4 

Muito ruim        5 

 

2. Comparada a um ano atrás, como você classificaria sua saúde em geral, agora? 

 

Muito melhor agora do que um ano atrás               1 

Um pouco melhor agora do que um ano atrás        2 

Quase a mesma de um ano atrás                             3 

Um pouco pior agora do que um ano atrás             4 

Muito pior agora do que um ano atrás                    5 

 

3. Os seguintes itens são sobre atividades que você poderia fazer atualmente durante um dia comum. Devido à 

sua saúde, você tem dificuldade para fazer estas atividades? Neste caso, quanto? 

 

ATIVIDADES SIM, dificulta 

muito 

SIM, dificulta 

pouco 

NÃO, não dificulta 

de modo algum 

A. atividades vigorosas, que exigem muito esforço, 

tais como correr, levantar objetos pesados, participar 

de esportes árduos... 

1 2 3 

B. atividades moderadas, tais como mover uma 

mesa, passar aspirador de pó, jogar bola, varrer a 

casa... 

1 2 3 

C. levantar ou carregar mantimentos 1 2 3 

D. subir vários lances de escadas 1 2 3 

E. subir um lance de escada 1 2 3 

F. curvar-se, ajoelhar-se ou dobrar-se 1 2 3 

G. andar mais que um quilômetro 1 2 3 

H. andar vários quarteirões 1 2 3 

I. andar um quarteirão 1 2 3 

J. tomar banho ou vestir-se 1 2 3 

 

4. Durante as últimas 4 semanas você teve algum dos seguintes problemas com o seu trabalho ou com alguma 

atividade diária regular, como conseqüência de sua saúde física? 

 

 SIM NÃO 

A. Você diminuiu a quantidade de tempo que dedicava ao seu trabalho ou a outras 

atividades? 

1 2 

B. Realizou menos tarefas do que gostaria? 1 2 

C. Esteve limitado no seu tipo de trabalho ou em outras atividades? 1 2 

D. Teve dificuldade de fazer seu trabalho ou outras atividades (p. ex. necessitou de 

um esforço extra)? 

1 2 
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5. Durante as últimas 4 semanas você teve algum dos seguintes problemas com o seu trabalho ou outra atividade 

regular diária, como conseqüência de algum problema emocional (como sentir-se deprimido ou ansioso)? 

 

 SIM NÃO 

A. Você diminuiu a quantidade de tempo que dedicava ao seu trabalho ou a outras 

atividades? 

1 2 

B. Realizou menos do que você gostaria? 1 2 

C. Não trabalhou ou não fez qualquer atividade com tanto cuidado 

como geralmente faz? 

1 2 

 

6. Durante as últimas 4 semanas de que maneira sua saúde física ou problemas emocionais interferiram nas suas 

atividades sociais normais, em relação à família, vizinhos, amigos ou em grupo? 

 

De forma nenhuma                1 

Ligeiramente                          2 

Moderadamente                     3 

Bastante                                 4 

Extremamente                        5 

 

7. Quanta dor no corpo você teve durante as últimas quatro semanas? 
 

Nenhuma             1 

Muito leve              2 

Leve                        3 

Moderada                4 

Grave                       5 

Muito grave             6 

 

8. Durante as últimas 4 semanas quanto a dor interferiu em seu trabalho normal (incluindo tanto o trabalho fora 

como dentro de casa)? 

 

De maneira nenhuma             1 

Um pouco                             2 

Moderadamente                     3 

Bastante                             4 

Extremamente                     5 

 

9. Estas questões são como você se sente, e como tudo tem acontecido com você durante as últimas 4 semanas. 

Para cada questão dê uma resposta que mais se aproxime da maneira como você se sente. 

 

 Todo 

tempo 

A maior 

parte 

do 

tempo 

Uma boa 

parte do 

tempo 

Alguma 

parte do 

tempo 

Uma 

pequena 

parte do 

tempo 

Nunca 

A. quanto tempo você tem se sentido 

cheio de vigor, cheio de vontade, cheio 
de força? 

1 2 3 4 5 6 

B. quanto tempo você tem se sentido 

uma pessoa muito nervosa? 

1 2 3 4 5 6 

C. Quanto tempo você tem se sentido tão 

deprimido que nada pode animá-lo? 

1 2 3 4 5 6 

D. Quanto tempo você tem se sentido 

calmo ou tranqüilo? 

1 2 3 4 5 6 

E. Quanto tempo você tem se sentido 

com muita energia? 

1 2 3 4 5 6 

F. Quanto tempo você tem se sentido 

desanimado e abatido? 

1 2 3 4 5 6 

G. Quanto tempo você tem se sentido 1 2 3 4 5 6 
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esgotado? 

H. Quanto tempo você tem se sentido 

uma pessoa feliz? 

1 2 3 4 5 6 

I. Quanto tempo você tem se sentido 

cansado? 

1 2 3 4 5 6 

 

10. Durante as últimas 4 semanas, quanto de seu tempo a sua saúde física ou problemas emocionais interferiram 

em suas atividades sociais (como visitar amigos, parentes, etc.)? 

 

Todo o tempo                                   1 

A maior parte do tempo                  2 

Alguma parte do tempo                   3 

Uma pequena parte do tempo          4 

Nenhuma parte do tempo                 5 

 

11. O quanto verdadeiro ou falso é cada uma das afirmações para você? 

 

 Definitiva-

mente 

verdadeiro 
 

A maioria 

das vezes 

verdadeiro 

Não sei 

 

A maioria 

das vezes 

falsa 
 

Definitiva-

mente 

falsa 

A. Eu costumo adoecer um pouco mais 

facilmente que as outras pessoas. 

1 2 3 4 5 

B. Eu sou tão saudável quanto qualquer 

pessoa que conheço. 

1 2 3 4 5 

C. Eu acho que a minha saúde vai 

piorar. 

1 2 3 4 5 

D. Minha saúde é excelente. 1 2 3 4 5 

 

Fonte: (Ciconelli, 1997). 
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ANNEX 4 - International Physical Activity Questionnaire (IPAQ) 

 

International Physical Activity Questionnaire (IPAQ) - Versão Curta 

 

As questões que seguem, referem-se à semana imediatamente anterior, considerando o 

tempo em que esteve fisicamente ativo/a. Por favor, responda a todas as questões, mesmo que 

não se considere uma pessoa fisicamente ativa. As questões referem-se às atividades 

desenvolvidas na sua atividade profissional e nas suas deslocações, às atividades nos 

trabalhos domésticos e às atividades que efetuou no seu tempo livre para recreação ou prática 

de exercício físico / desporto. 

 

Ao responder às seguintes questões considere o seguinte: 

Atividades físicas vigorosas referem-se a atividades que requerem um esforço físico intenso 

que fazem ficar com a respiração ofegante. 

Atividades físicas moderadas referem-se a atividades que requerem esforço físico moderado 

e tornam a respiração um pouco mais forte que o normal. 

Ao responder às questões considere apenas as atividades físicas que realize durante pelo 

menos 10 minutos seguidos. 

 

1. Diga-me por favor, nos últimos 7 dias, em quantos dias fez atividades físicas vigorosas, 

como por exemplo, levantar objetos pesados, cavar, ginástica aeróbica, nadar, jogar futebol, 

andar de bicicleta a um ritmo rápido? Dias: ________________________________________ 

 

2. Nos dias em que pratica atividades físicas vigorosas, quanto tempo em média dedica 

normalmente a essas atividades? Horas: _____________  Minutos: ____________________ 

 

3. Diga-me por favor, nos últimos 7 dias, em quantos dias fez atividades físicas moderadas 

como por exemplo, carregar objetos leves, caçar, trabalhos de carpintaria, andar de bicicleta a 

um ritmo normal ou ténis de pares? Por favor não inclua o “andar “. Dias: _______________ 

 

4. Nos dias em que faz atividades físicas moderadas, quanto tempo em média dedica 

normalmente a essas atividades? Horas: _______________  Minutos: __________________                     

 

5. Diga-me por favor, nos últimos 7 dias, em quantos dias andou pelo menos 10 minutos 

seguidos?  Dias: _____________________________________________________________                   

 

6. Quanto tempo no total, gastou num desses dias, enquanto andarva/caminhava? 

Horas:_______________________________Minutos:______________________________              

 

7. Diga-me por favor, num dia normal quanto tempo passa sentado? Isto pode incluir o tempo 

que passa com (ou como) uma secretária, visitando amigos, lendo, estudando ou assistindo 

televisão. Horas: _______________________Minutos: _____________________________                     

 
Fonte: (Matsudo et al., 2001). 
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ANNEX 5 –Visual Analogue Scale (VAS)  

 

 

 

 

 

 

Escala Visual Analógica (EVA) de 10cm para avaliação da intensidade da dor. 

Fonte: (Maxwell, 1978). 

 
 
 
 
 
 
 
 
 
 
 
 
 

ANNEX 6 - Assessment of Body Mass Index (BMI) 

 

Peso: _____ Kg    Altura:______ cm  IMC:________ 

 

 
Fonte:  (Cervi, Franceschini, & Priore, 2005). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

“nenhuma 

dor” 

“a pior dor 

possível” 

10 0 
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ANNEX 7 - Mini Mental Examination (MMSE) 

 

Vou lhe fazer algumas perguntas que exigem atenção e um pouco da sua memória. Por favor, 

tente se concentrar para respondê-las. 

 

QUESTÕES RESPOSTAS PONTUAÇÃO 
1. ORIENTAÇÃO NO TEMPO   

1.1 Que dia é hoje?  (1) Certo 
(0) Errado 

1.2  Em que mês estamos?  (1) Certo 

(0) Errado 

1.3 Em que ano estamos?  (1) Certo 
(0) Errado 

1.4 Em que dia da semana estamos?  (1) Certo 

(0) Errado 

1.5 Que horas são agora aproximadamente? 
(considere correta a variação de mais ou 

menos uma hora) 

 (1) Certo 
(0) Errado 

2. ORIENTAÇÃO NO ESPAÇO   

2.1 Em que local nós estamos? (dormitório, 
sala, apontando para o chão) 

 (1) Certo 
(0) Errado 

2.2 Que local é este aqui? (apontando ao 

redor num sentido mais amplo: hospital, casa 

de repouso, própria casa). 

 (1) Certo 

(0) Errado 

2.3 Em que bairro nós estamos ou qual o 

nome de uma rua próxima. 

 (1) Certo 

(0) Errado 

2.4 Em que cidade nós estamos?  (1) Certo 

(0) Errado 

2.5 Em que Estado nós estamos?  (1) Certo 

(0) Errado 

3. REGISTRO   

3.1 Agora, preste atenção. Eu vou dizer 3 
palavras e o(a) senhor(a) irá repeti-las a 

seguir: 

CARRO – VASO – TIJOLO 
(Falar as 3 palavras em seqüência. Caso o 

paciente não consiga, repetir no máximo 3 

vezes para aprendizado. Pontue a primeira 

tentativa) 

3.1.a. CARRO 
 

3.1.b. VASO 

 
3.1.c. TIJOLO 

(1) Certo 

(0) Errado 

(1) Certo 

(0) Errado 

(1) Certo 

(0) Errado 

4. ATENÇÃO E CÁLCULO   

4.1 Agora, eu gostaria que o(a) senhor(a) me 

dissesse quanto é: 

(se houver erro, corrija e prossiga. Considere 
correto se o examinado espontaneamente se 

corrigir) 

4.1.a. 100 – 7 _____ 

 

4.1.b.  93 – 7 _____ 
 

4.1.c.  86 – 7 _____ 

 

4.1.d.  79 – 7 _____ 

 

 

4.1.e. 72 – 7 _____ 

(1) Certo 

(0) Errado 

(1) Certo 

(0) Errado 

(1) Certo 

(0) Errado 

(1) Certo 

(0) Errado 

(1) Certo 

(0) Errado 
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5. MEMÓRIA DE EVOCAÇÃO   

5.1 O(a) senhor(a) consegue se lembrar das 3 

palavras que lhe pedi que repetisse agora há 
pouco? 

5.1.a. CARRO 

 

5.1.b. VASO 

 

5.1.c. TIJOLO 

(1) Certo 

(0) Errado 

(1) Certo 

(0) Errado 

(1) Certo 

(0) Errado 

6. LINGUAGEM   

6.1 Mostre um relógio e peça ao entrevistado 
que diga o nome. 

 (1) Certo 
(0) Errado 

6.2 Mostre uma caneta e peça ao 

entrevistado Que diga o nome. 

 (1) Certo 

(0) Errado 

6.2 Preste atenção: vou lhe dizer uma frase e 
quero que repita depois de mim:  

NEM AQUI, NEM ALI, NEM LÁ. 

(Considere somente se a repetição for 
perfeita) 

 (1) Certo 
(0) Errado 

6.3 Agora pegue este papel com a mão 

direita. Dobre-o ao meio e coloque-o no 

chão. (Falar todos os comandos de uma vez 
só) 

17.a. Pega a folha com a 

mão correta 

17.b. Dobra corretamente 
17.c. Coloca no chão 

(1) Certo 

(0) Errado 

(1) Certo 

(0) Errado 

(1) Certo 
(0) Errado 

6.4 Vou lhe mostrar uma folha onde está 

escrito uma frase. Gostaria que fizesse o que 

está escrito: 
FECHE OS OLHOS 

 (1) Certo 

(0) Errado 

6.5 Gostaria que o(a) senhor(a) escrevesse 

uma frase de sua escolha, qualquer uma, não 
precisa ser grande. 

 (1) Certo 

(0) Errado 

6.6 Vou lhe mostrar um desenho e gostaria 

que o(a) senhor(a) copiasse, tentando fazer o 

melhor possível. Desenhar no verso da folha. 
(Considere apenas se houver 2 pentágonos 

interseccionados, 10 ângulos, formando uma 

figura com 4 lados ou com 2 ângulos) 

 

 

(1) Certo 

(0) Errado 

ESCORE TOTAL   

 

Fonte: (Folstein, Folstein, & McHugh, 1975). 
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ANNEX 8 - Radiographic Evaluation 

 

 

 

Figura de classificação DANIS-WEBER 

 

  A1: isolada 

A Fratura da fíbula infra-sindesmal A2: com maléolo medial fraturado 

  A3: com fratura póstero-medial 

  B1: isolada 

B Fratura da fíbula trans-sindesmal B2: com lesão medial 

  B3: com lesão medial e posterior 

  C1: fratura fibular diafisária, simples 

C Fratura da fíbula supra-sindesmal C2: fratura fibular diafisária, multifragmentar 

  C3: lesão da fíbula proximal 

 

Quadro de Classificação AO/OTA 44  

 

Fonte: (Müller, Allogöwer, Schneider, & Willenegger, 2003) 
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ANNEX 9 -  Sociodemographic and Clinical  Questionnaire 

 

Nome do paciente:___________________________________________________________________________ 

Endereço:__________________________________________________________________________________  

Complemento:________________ Bairro: _____________________________ CEP: _____________________ 

Cidade: ____________________________________________ Estado: ________________________________ 

Telefone Fixo: ( __ ) ( ______________ )  Celular:   ( ___ ) ( ______________ ) 

E-mail: ___________________________________________________________________________________ 

 

1. Sexo:  

(  ) Masculino 

(  ) Feminino 

2. Data de nascimento: __ / __ / ____ 

 

Qual idade? _________ (anos completos). 
 

3. Estado Civil: 

(  ) Solteiro(a) 

(  ) Casado(a) 

(  ) Separado(a) / Divorciado(a) / desquitado (a) 

(  ) Viúvo(a) 

(  ) União estável  

4. Naturalidade: 

(  ) Brasileiro(a) 

(  ) Estrangeiro(a) naturalizado(a)  

  

Qual país?__________________ 

 

5. Em relação à cor da pele, você se considera: 

(  ) Branco 

(  ) Pardo 
(  ) Negro 

(  ) Amarelo (oriental) 

(  ) Vermelho (indígena) 

(  ) Prefiro não declarar 

 

6. Estado de origem: _____ e Município de origem: ___________________________________ 

 

7. Em seu município de origem você morava na região:  

(  ) Urbana (cidade) 

(  ) Rural (fazenda, sítio, chácara, aldeia, vila agrícola, etc.) 

 

8. Município em que mora hoje: _________________________ 
 

9. Em que localidade da cidade seu domicílio se encontra? 

(  ) Bairro na periferia da cidade 

(  ) Bairro na região central da cidade 

(  ) Condomínio residencial fechado 

(  ) Favela / Cortiço 

(  ) Região rural (chácara, sítio, fazenda, aldeia, etc.) 

(  ) Outro: ____________ 

 

10. Com quem você mora? (múltipla escolha) 

(  ) Pais 
(  ) Cônjuge 

(  ) Companheiro (a) 

(  ) Filhos 

(  ) Sogros 

(  ) Parentes 

(  ) Amigos 

(  ) Empregados domésticos 

(  ) Outros 

(  )  (ou) Sozinho (a) 

 

 

 
 



 

165 
 

11. Quantos irmãos e meio-irmãos nascidos vivos 

você teve no total? 

(  ) Nenhum 

(  ) Um 

(  ) Dois 

(  ) Três 

(  ) Quatro 

(  ) Cinco 

(  ) Mais. Quantos ao todo? ____ 

(  ) Não sei. 

12. Quantos filhos nascidos vivos você teve no total? 

(  ) Nenhum 

(  ) Um 

(  ) Dois 

(  ) Três 

(  ) Quatro 

(  ) Cinco 

(  ) Mais. Quantos ao todo? ____ 

(  ) Não sei 

 

13. Atualmente você: 

(  ) Apenas estuda 

(  ) Trabalha e estuda 

(  ) Apenas trabalha 

(  ) Está desempregado (a) 

(  ) Está de licença ou incapacitado de estudar / trabalhar 

(  ) Está aposentado (a)   

(  ) Não trabalha nem estuda 

 

14. Qual é o seu trabalho ou ocupação principal? _____________________ 
 

15. No seu trabalho principal, você é:  

(  ) Empregado assalariado (exceto empregado doméstico) 

(  ) Empregado doméstico mensalista ou diarista 

(  ) Empregado que ganha por produção (comissão) 

(  ) Estagiário remunerado 

(  ) Bolsista 

(  ) Trabalha por conta própria, é autônomo 

(  ) É dono de negócio, empregador 

(  ) Trabalha em negócio familiar sem remuneração 

(  ) Presta serviço militar obrigatório, assistencial ou religioso com alguma remuneração. 
(  ) Não trabalho 

(  ) Está de licença 

 

16. Qual sua renda mensal individual?         

(  ) Nenhuma.      

(  ) Até  03 salários mínimos (até $2.172,00).     

(  ) de 03 até  05 salários mínimos (de $2.172.00 até $3.620.00).    

(  ) de 05 até  08 salários mínimos (de $3.620.00 até $5.792,00).    

(  ) Superior a 08 salários mínimos (superior a $5.792,00).    

(  ) Benefício social governamental, qual?________________ valor atual: ________________  

 

17. Qual é a sua renda familiar mensal? 
(  ) Menos de 1 salário mínimo (até R$723,00) 

(  ) De um a dois salários mínimos (entre R$724,00 e R$1448,00) 

(  ) De dois a cinco salários mínimos (entre R$1448,00 e R$3.620,00) 

(  ) De cinco a dez salários mínimos (entre R$3.620,00 e R$7.240,00) 

(  ) De dez a quinze salários mínimos (entre R$7.240,00 e 10.860,00) 

(  ) De quinze a vinte salários mínimos (entre R$10.860,00 e R$14.480,00) 

(  ) De vinte a quarenta salários mínimos (entre R$14.480,00 e R$29.600,00) 

(  ) Mais de quarenta salários mínimos (acima de R$29.600,00) 

(  ) Prefiro não declarar 

 

18. Qual a sua participação na vida econômica do grupo familiar? 
(  ) Não trabalho e sou sustentado por minha família ou outras pessoas 

(  ) Trabalho e sou sustentado parcialmente por minha família ou outras pessoas 

(  ) Trabalho e sou responsável apenas por meu próprio sustento 

(  ) Trabalho, sou responsável por meu próprio sustento e ainda contribuo parcialmente para o sustento da família 
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(  ) Trabalho e sou o principal responsável pelo sustento da família 

(  ) Outra situação 

 

19. Quantas pessoas (contando com você) contribuem 

para a renda da sua família? 

(  ) Uma 

(  ) Duas 

(  ) Três 

(  ) Quatro  

(  ) Cinco 
(  ) Seis 

(  ) Sete 

(  ) Oito 

(  ) Nove 

(  ) Dez 

(  ) Mais. Quantas? ____ 

20. Quantas pessoas (contando com você) vivem da 

renda da sua família? 

(  ) Uma 

(  ) Duas 

(  ) Três 

(  ) Quatro 

(  ) Cinco 
(  ) Seis 

(  ) Sete 

(  ) Oito 

(  ) Nove 

(  ) Dez 

(  ) Mais. Quantas? ____ 

 

21. A casa em que sua família reside é: 

[  ] Emprestada ou cedida. 

[  ] Própria em pagamento. (valor da prestação: R$  _____________) 

[  ] Alugada. (valor do aluguel: R$  __________________) 
[  ] Própria já quitada. 

 

22. No seu domicílio há (quantos?): 

(  ) Aparelho de Som? ___ 

(  ) Televisão? ___ 

(  ) DVD? ___ 

(  ) Geladeira? ___ 

(  ) Freezer independente? ___ 

(  ) Máquina de lavar roupa? ___ 

(  ) Computador (micro, laptop ou notebook)? ___ 

(  ) Telefone fixo? ___ 
(  ) Telefone celular? ___ 

(  ) TV por assinatura? ___ 

(  ) Automóvel? ___ 

(  ) Motocicleta? ___ 

 

23. Você e/ou sua família tem convênio com plano de saúde particular (médico ou odontológico)? 

(  ) Sim. Qual? ___________________________ 

(  ) Não 

 

24. Você tem convênio com plano de seguro acidente particular com direito a renda mensal temporária? 

(  ) Sim. Qual? _____________________________ 

(  ) Não 
 

25. Qual o seu grau máximo de escolaridade? 

(  ) Analfabero 

(  ) Ensino fundamental incompleto 

(  ) Ensino fundamental completo 

(  ) Ensino médio incompleto 

(  ) Ensino médio completo 

(  ) Ensino superior incompleto 

(  ) Ensino superior completo 

(  ) Especialização 

(  ) Mestrado 
(  ) Doutorado 

(  ) Pós-Doutorado 
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26. Qual o grau máximo de escolaridade do seu pai ? 

(  ) Ensino fundamental incompleto 

(  ) Ensino fundamental completo 

(  ) Ensino médio incompleto 

(  ) Ensino médio completo 

(  ) Ensino superior incompleto 

(  ) Ensino superior completo 

(  ) Especialização 

(  ) Mestrado 

(  ) Doutorado 
(  ) Pós-Doutorado 

(  ) Desconheço 

27. Qual o grau máximo de escolaridade da sua mãe ? 

(  ) Ensino fundamental incompleto 

(  ) Ensino fundamental completo 

(  ) Ensino médio incompleto 

(  ) Ensino médio completo 

(  ) Ensino superior incompleto 

(  ) Ensino superior completo 

(  ) Especialização 

(  ) Mestrado 

(  ) Doutorado 
(  ) Pós-Doutorado 

(  ) Desconheço 

 

28. Qual sua preferência religiosa?  

(  ) Não tem  

(  ) Católica  

(  ) Evangélica/protestante  

(  ) Espírita  

(  ) Judaica   

(  ) Afro-brasileira  

(  ) Orientais/budismo  
(  ) Outra. Qual? __________________________________________ 

 

29. Qual foi o tempo de hospitalização?  

 

De ___/___/_____ a  ___/___/______.Total: ______dias 

 

30. Qual foi a causa da fratura? 

(  ) Acidente de veículo motorizado 

(  ) Acidente de moto 

(  ) Acidente com máquinas pesadas 

(  ) Acidente de equitação com cavalo 
(  ) Atropelamento 

(  ) Arma de fogo 

(  ) Queda de altura 

(  ) Queda de escada 

(  ) Queda simples (no mesmo nível do solo) 

(  ) Torção ou entorse 

(  ) Lesão esportiva  Qual esporte? _____________________________ 

(  ) Outros 

 

31. Qual foi o tipo do trauma? 

(  ) Alta energia 

(  ) Baixa energia 
(  ) nenhum 

 

32. Qual foi a classificação da fratura de tornozelo segundo OTA/AO? 

(  ) A Fratura da fíbula infra-sindesmal 

          (  ) A1 isolada 

          (  ) A2 com maléolo medial fraturado 

          (  ) A3 com fratura póstero-medial 

(  ) B Fratura da fíbula trans-sindesmal 

          (  ) B1 isolada 

          (  ) B2 com lesão medial 

          (  ) B3 com lesão medial e posterior 
(  ) C Fratura da fíbula supra-sindesmal 

          (  ) C1 fratura fibular diafisária, simples 

          (  ) C2 atura fibular diafisária, multifragmentar 

          (  ) C3 lesão da fíbula proximal 
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33. Qual foi o lado fraturado? 

(  ) Direito 

(  ) Esquerdo 

 

34. Qual foi a característica da fratura?  

(  ) Fratura aberta 

(  ) Fratura fechada 

 

35. Qual foi o padrão da fratura?  

(  ) Fratura maléolo lateral 
(  ) Fratura maléolo medial 

(  ) Fratura bi ou tri maleolar 

 

36. Qual foi o tipo de cirurgia? 

(  ) Redução aberta e fixação interna 

(  ) Fixador externo 

(  ) Outros. Quais? _________________________________________ 

 

37. Houve complicação após a cirurgia?  

(  ) Não houve complicação 

(  ) Sim – infecção superficial 
(  ) Sim – infecção profunda 

(  ) Sim – infecção profunda com trombose venosa profunda 

(  ) Sim – infecção profunda com necrose de pele 

(  ) Sim – outros ___________________________________________ 

 

38. Houve procedimento de enxerto?  

(  ) Não 

(  ) Sim – de pele 

(  ) Sim - ósseo 

 

39. Houve atraso na cirurgia?  
(  ) Não 

(  ) Sim  

 

40. Se houve atraso na cirurgia, por qual razão?  

(  ) Preferência do médico cirurgião. Por qual razão? ________________________ 

(  ) Porque não tinha quarto disponível 

(  ) Porque não tinha enfermaria disponível 

(  ) Porque o paciente estava instável 

(  ) Porque o paciente preferiu 

(  ) Porque a família do paciente preferiu 

 

41. Se houve atraso na cirurgia, por qualtos dias? ___________________________ 
 

42. Você já teve alguma dessas comorbidades médicas?  

(  ) Hipertensão  

(  ) Doença cardiovascular  

(  ) Doença vascular periférica 

(  ) Osteoporose 

(  ) Obesidade  

(  ) Tabagismo ≥ 1 maço (20 cigarros) por dia 

(  ) Alcoolismo  

(  ) Diabete 

(  ) Outros. Quais? ____________________________________________________ 
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43. Você tem alguma dessas comorbidades médicas?  

(  ) Hipertensão  

(  ) Doença cardiovascular  

(  ) Doença vascular periférica 

(  ) Osteoporose 

(  ) Obesidade  

(  ) Tabagismo ≥ 1 maço (20 cigarros) por dia 

(  ) Alcoolismo  

(  ) Diabete 

(  ) Outros. Quais? _________________________________________ 
 

44. Sobre Tabagismo responda: 

( ) Nunca fumou 

( ) Só fuma quando bebe ou outras ocasiões, muito esporadicamente 

( ) Parou de fumar esporadicamente 

( ) Ex- fumante- charuto- cachimbo 

( ) Fuma menos de 10 cigarros por dia 

( ) Fuma de 10 a 20 cigarros por dia 

( ) Fuma de 21 a 30 cigarros por dia 

( ) Fuma acima de 30 cigarros por dia 

 
45. Sobre Alcoolismo  responda: 

( ) Nunca bebeu ou bebe menos de 1 dose por mês 

( ) Bebe de 1 a 3 doses por mês 

( ) Bebe de 1 a 3 doses por semana 

( ) Bebe de 4 a 7 doses por semana 

( ) Bebe de 8 a 13 doses por semana (1 ou mais doses- dia, não chegando a 2 em média) 

( ) Bebe mais de 14 doses por semana ( 2 ou mais doses- dia) 

 

46. Sobre Drogas responda: 

( ) Nunca usou 

( ) Usou a muitos anos atrás. Mais ou menos quando? ___________________ 
( ) Usou nos últimos 30 dias. 

( ) Usou no último ano. 

( ) Utiliza ocasionalmente 

( ) Faz uso frequentemente. 

( ) Fuma de 21 a 30 cigarros por dia 

( ) Se usa ou já usou, qual ou quais substâncias? ________________________ 

 

47. Você praticava alguma atividade física antes da lesão? 

( ) sim 

( ) não 

 

48. Se Sim,  qual atividade você realizava e quantas vezes pos semana? ________________ 
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ANNEX 10 -  Publication of the Systematic Review Article 
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ANNEX 11 - Table 1 complete of original article 1 and 2. Cause of the fracture by gender 

 

Cause Fracture 
Men Women Total 

n % n % n % 

Road-traffic accident 22 (Mc21, Cc1)***                        25.6 4 4.7 26 (Mc25, Cc1) 30.2 

Fall of horse  3 3.5 0 0 3 3.5 

Fall from their own height 1 1.2 10 11.6 11 12.8 

Fall of height 3 3.5 0 0 3 3.5 

Fall of stairs 1 1.2 4 4.7 5 5.8 

Twist or sprain 6 7.0 6 7.0 12 14 

Running over 3 3.5 1 1.2 4 4.7 

Fall in slope 2 2.3 3 3.5 5 5.8 

Sports injury 16 (S15, B1)***                        18.6 1 1.2 17 (S16, B1) 19.8 

Note: ***, P ≤ 0.001; %, percentage; B, bike fall;  Cc, car crash; Mc, motorcycle crash; n, number of patients; S, 
soccer. 
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ANNEX 12 - Table 1 complete of original article 3. Patient characteristics by active and 

inactive gender 

  Active   Inactive     

 

Total        Men Women Total Men Women value p 

n % n % n % n % n % n %   

†AGE               
Mean  38  36  42  42  38  46  

 
SD 15  14  16  13  12  13  

 
Minimum 18  18  18  22  22  27  

 
Maximum 65  65  65  65  59  65    

BMI                         0.106 

Thinness Degree I                

(< 16.00 kg/m2) 
2 3.4 1 1.7 1 1.7 0 0.0 0 0.0 0 0.0 

 
Normal weight               

(18.50 to 24.99  

kg/m2) 

27 46.6 22 37.9 5 8.6 4 22.2 1 5.6 3 16.7 

 
Pre-obese                       

(25.00 to 29.99  

kg/m2) 

19 32.8 11 19.0 8 13.8 6 33.3 4 22.2 2 11.1 

 

Obesity  grade               

(above 30.0 kg/m2) 
10 17.2 4 6.9 6 10.3 8 44.5 4 22.2 4 22.2 

 
Schooling level                         0.005 

Illiterate 7 12.1 5 8.6 2 3.4 1 5.6 1 5.6 0 0.0 
 

Incomplete 

elementary    school 
23 39.7 15** 25.9 8 13.8 6 33.3 4** 22.2 2 11.1 

 
Complete elementary      

school 
2 3.4 1 1.7 1 1.7 2 11.1 1 5.6 1 5.6 

 
Incomplete high              

school 
5 8.6 5 8.6 0 0.0 1 5.6 1 5.6 0 0.0 

 
Complete high                

school 
14 24.1 9 15.5 5 8.6 4 22.2 2 11.1 2 11.1 

 
Incomplete higher       

education 
5 8.6 2 3.4 3 5.2 0 0.0 0 0.0 0 0.0 

 
Complete higher         

education 
0 0.0 0 0.0 0 0.0 4 22.2 0 0.0 4 22.2 

 

Specialization 2 3.4 1 1.7 1 1.7 0 0.0 0 0.0 0 0.0 
 

   Individual monthly income                      0.511 

Neither 12 20.7 5 8.6 7 12.1 2 11.1 1 5.6 1 5.6 
 

Up to one minimum          

wage ‡ 
26 44.8 15 25.9 11 19.0 6 33.3 3 16.7 3 16.7  

A little more than one 

minimum wage  
8 13.8 7 12.1 1 1.7 5 27.8 2 11.1 3 16.7 

 
Up to two minimum        

wages  
4 6.9 4 6.9 0 0.0 2 11.1 2 11.1 0 0.0 

 
Up to three minimum      

wages  
5 8.6 4 6.9 1 1.7 1 5.6 0 0.0 1 5.6 

 
From three up to five 

minimum wages 
1 1.7 1 1.7 0 0.0 2 11.1 1 5.6 1 5.6 

 
Greater than eight       

minimum wages 
1 1.7 1 1.7 0 0.0 0 0.0 0 0.0 0 0.0 

 

I prefer not to declare 1 1.7 1 1.7 0 0.0 0 0.0 0 0.0 0 0.0   
Note: **, P ≤ 0.01; †, in years; ‡, around 250 dollars; %, percentage; BMI, body mass index; kg, kilogram; m2, 

square meter; n, number of patients; SD, standard deviation. 



 

173 
 

ANNEX 13 - Table 2 complete of original article 3. Fracture characteristics by active and inactive gender  

  Active   Inactive     

 

Total        Men Women Total Men Women value p 

n % n % n % n % n % n %   

Fracture cause                           0.000 

Road-trafc accident 16 (Mc15, Cc1) 27.6 13 (Mc12, Cc1)*** 22.4 3 (Mc3) 5.2 5 (Mc5) 27.8 4 (Mc4) 22.2 1 (Mc1) 5.6  
Falll of horse  3 5.2 3 5.2 0 0 0 0 0 0 0 0  

Fall from their own height  5 8.6 1 1.7 4 6.9 6 33.3 0 0 6 33.3  
Fall of height  2 3.4 2 3.4 0 0 0 0 0 0 0 0  
Fall of stairs 4 6.9 1 1.7 3 5.2 1 5.6 0 0 1 5.6  

Twist or sprain   10 17.2 5 8.6 5 8.6 2 11.1 1 5.6 1 5.6  
Running over  1 1.7 0 0 1 1.7 3 16.7 3 16.7 0 0  
Fall in slope  4 6.9 1 1.7 3 5.2 0 0 0 0 0 0  
Sports injury      13 (S12, B1) 22.4 12 (S11, B1)*** 20.7 1 (S1) 1.7 1 (S1) 5.6 1 (S1) 5.6 0 0  

Sub-classification AO/OTA 44                       0.171 

AO/OTA   A 2 3.4 1 1.7 1 1.7 1 5.6 1 5.6 0 0  
AO/OTA   B 34 58.7 19 32.8 15 25.9 9 50 3 16.7 6 33.3  
AO/OTA   C 16 27.6 12 20.7 4 6.9 7 38.8 5 27.7 2 11.1  

without classification 6 10.3 6 10.3 0 0 1 5.6 0 0 1 5.6  

   Classification AO/OTA 44            0.239 

AO/OTA   A1 1 1.7 0 0 1 1.7 1 5.6 1 5.6 0 0  
AO/OTA   A3 1 1.7 1 1.7 0 0 0 0 0 0 0 0  
AO/OTA   B1 5 8.6 4 6.9 1 1.7 2 11.1 0 0 2 11.1  
AO/OTA   B2  20 34.5 13 22.4 7 12.1 5 27.8 3 16.7 2 11.1  
AO/OTA   B3 9 15.5 2 3.4 7 12.1 2 11.1 0 0 2 11.1  

AO/OTA   C1 14 24.1 10 17.2 4 6.9 6 33.3 4 22.2 2 11.1  
AO/OTA   C2 2 3.4 2 3.4 0 0 0 0 0 0 0 0  
AO/OTA   C3 0 0 0 0 0 0 1 5.6 1 5.6 0 0  

MM 5 8.6 5 8.6 0 0 1 5.6 0 0 1 5.6  
MMP 1 1.7 1 1.7 0 0 0 0 0 0 0 0  
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Fracture pattern     0.154 

LMF 20 34.5 16 27.6 4 6.9 8 44.4 5 27.8 3 16.7  
MMF 6 10.3 6 10.3 0 0 1 5.6 0 0 1 5.6  
BMF 20 34.5 12 20.7 8 13.8 5 27.8 3 16.7 2 11.1  
TMF 11 19 3 5.2 8 13.8 4 22.2 1 5.6 3 16.7  

TMF1 1 1.7 1 1.7 0 0 0 0 0 0 0 0  

Trauma type             0.050 

High energy 27 46.6 21* 36.2 6 10.3 5 27.8 4 22.2 1 5.6  
Low energy 31 53.4 17 29.3 14 24.1 13 72.2 5 27.8 8 44.4  

Note: ***, P ≤ 0.001; *, P ≤ 0.05; %, percentage; n, number of patients; AO/OTA, AO Foundation and Orthopaedic Trauma Association; AO/OTA 44, classification AO/OTA to malleolar 

fractures of the tibia and fibula calls 44; AO/OTA A, fibular fracture syndesmotic infrastructure; AO/OTA A1, fibular fracture syndesmotic infrastructure isolated; AO/OTA A3 fibular fracture 

syndesmotic infrastructure with posteromedial fracture; AO/OTA B, fibular fracture trans-syndesmotic; AO/OTA B1, fibular fracture trans-syndesmotic isolated; AO/OTA B2, fibular fracture 
trans-syndesmotic with medial lesion; AO/OTA B3, fibular fracture trans-syndesmotic with medial lesion and fracture of Volkmann (fracture of the posterior-lateral edge); AO/OTA C, fibular 
fracture supra-syndesmotic; AO/OTA C1, fibular fracture supra-syndesmotic with fibular fracture simple diaphyseal; AO/OTA C2, fibular fracture supra-syndesmotic with fibular fracture 

multifragmentar; AO/OTA C3, fibular fracture supra-syndesmotic whith lesion of proximal fibular; B, bike fall; BMF, bimalleolar fracture; Cc, car crash; LMF, lateral malleolus fracture; 

Mc, motorcycle crash; MM, medial malleolar fracture isolated; MMF, medial malleolus fracture; MMP, medial and posterior malleolar fracture isolated; TMF, trimalleolar fracture; TMF 1, 

trimalleolar fracture whith small posterior fracture, lesion of deltoid ligament. 
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ANNEX 14 - Table 3 complete of original article 3. Delay in the surgery after ankle fracture by active and inactive gender  

  Active   Inactive     

 

Total        Men Women Total Men Women value p 

n % n % n % n % n % n %   

Wait to operate (in days)                          
Mean 7.36   6.66   8.70   6.61   8.00   5.22    
SD 5.15   4.34   6.33   4.46   4.06   4.63    

Minimum 0   0   2   0   1   0    
Maximum 29   15   29   15   15   12     

Delay in surgery 
  0.265 

Up to 48 hours 8 13.8 6 15.8 2 10 5 27.8 1 11.1 4 44.4  

More than 48 hours 50 86.2 32 84.2 18 90 13 72.2 8 88.9 5 55.6   

Reason for delay in surgery                         0.711 

There was not delay 2 3.4 2 3.4 0 0 1 5.6 0 0 1 5.6 
 

Without vacancy for hospital admission 1 1.7 1 1.7 0 0 0 0 0 0 0 0 
 

Elective surgery, need for other professionals     

and/or other exams 
18 31.0 14 24.1 4 6.9 4 22.2 1 5.6 3 16.7   

Initially treated the fracture with                 
conservative procedure 

6 10.3 4 6.9 2 3.4 3 16.7 1 5.6 2 11.1 
 

Lack of equipament to operate 2 3.4 2 3.4 0 0 2 11.1 1 5.6 1 5.6   

Transfer of hospital from another cith 21 36.2 11 19 10 17.2 7 38.9 5 27.8 2 11.1 
 

Patient unstable due to edema                            

swelling in the ankle 
8 13.8 4 6.9 4 6.9 1 5.6 1 5.6 0 0 

  
Note: %, percentage; n, number of patients; SD, standard deviation. 
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ANNEX 15 - Table 4 complete of original article 3. SF-36 (The 36-item Short-Form Health Survey) in two periods after ankle fracture in 

active and inactive gender 

  
Active    Inactive 

Total Men   Women   Total   Men   Women 

FC 
Post-surg. Mean (SD) 20.95 (17.56) 23.42 (17.36)  16.25 (17.39)  12.5 (9.89)  14.44 (11.57)  10.56 (8.08) 

3 mo or more Mean (SD) 65.34 (25.13) 70.66 (23.49)  55.25 (25.62)  51.11 (21.53)  65.56 (16.29)  36.67 (15.81) 
  Difference Mean (SD) (-)40.40 (24.80) (-)47.24 (24.81)  (-)39.00 (24.48)  (-)38.61 (21.00)  (-)51.11 (15.57)  (-)26.11 (18.50) 
  Z (-6.497 (-5.222  (-3.927 t (-)7.804 t (-)9.849 t (-)4.234 

  P 0.000*** 0.000***   0.000***   0.000***   0.000***   0.003** 

PA 
Post-surg. Mean (SD) 86.64 (29.70) 93.37 (9.71)  66.25 (42.36)  75.00 (42.01)  88.89 (33.33)  61.11 (46.96) 

3 mo or more Mean (SD) 15.95 (34.00) 16.45 (33.02)  15.00 (36.64)  12.50 (28.76)  13.89 (33.33)  11.11 (25.35) 
  Difference Mean (SD) (770.70 (48.25) 80.92 (37.41)  51.25 (60.41)  62.50 (46.38)  75.00 (43.30)  50.00 (48.41) 

 Z (-6.091 (-5.437  (-2.825  (-3.354  (-2.530  (-2.271 

  P 0.000*** 0.000***   0.005**   0.001***   0.011*   0.023* 

BP 
Post-surg. Mean (SD) 75.36 (24.95) 81.42 (22.62)  63.85 (25.66)  72.17 (36.26)  93.89 (13.42)  50.44 (39.39) 

3 mo or more Mean (SD) 59.05 (28.00) 63.37 (28.35)  50.85 (26.02)  54.94 (26.29)  68.11 (22.75)  41.78 (23.68) 
  Difference Mean (SD) 16.31 (35.19) 18.05 (38.94)  13.00 (27.05)  17.22 (35.65)  25.78 (28.00)  8.67 (41.87) 
  Z (-3.307 (-2.709  (-1.895  (-1.862  (-2.205 t 0.621 

  P 0.001*** 0.007**   0.058   0.063   0.027*   0.552 

GHS 
Post-surg. Mean (SD) 75.62 (19.07) 78.50 (16.71)  70.15 (22.35)  68.94 (26.11)  75.22 (25.70)  62.67 (26.44) 

3 mo or more Mean (SD) 73.86 (19.90) 77.29 (19.27)  67.35 (19.92)  62.00 (23.60)  66.89 (25.78)  57.11 (21.57) 
  Difference Mean (SD) 1.76 (15.66) 1.21 (17.12)  2.80 (12.77)  6.94 (16.33)  8.33 (18.03)  5.56 (15.41) 

 t 0.855 0.436  0.980  1.804  1.387  1.081 

  P 0.396 0.665   0.339   0.089   0.203   0.311 

VE 
Post-surg. Mean (SD) 80.95 (13.94) 82.76 (13.14)  77.50 (15.09)  66.39 (20.92)  75.56 (12.61)  57.22 (24.12) 

3 mo or more Mean (SD) 75.59 (16.74) 78.53 (16.21)  70.00 (16.70)  62.50 (21.57)  71.11 (10.83)  53.89 (26.55) 
  Difference Mean (SD) 5.36 (17.71) 4.24 (18.72)  7.50 (15.85)  3.89 (12.55)  4.44 (13.33)  3.33 (12.50) 
  Z (-2.236 (-1.347 t 2.116  (-1.199 t 1.000 t 0.800 

  P 0.025* 0.178   0.048*   0.230   0.347   0.447 

AS 
Post-surg. Mean (SD) 83.97 (25.87) 85.63 (25.34)  80.80 (27.23)  74.39 (35.15)  86.11 (33.33)  62.67 (34.71) 

3 mo or more Mean (SD) 62.40 (34.90) 68.87 (33.83)  50.10 (34.39)  52.94 (37.44)  61.33 (40.65)  44.56 (34.18) 
  Difference Mean (SD) 21.57 (39.93) 16.76 (34.99)  30.70 (47.60)  21.44 (34.80)  24.78 (35.40)  18.11 (36.00) 
  Z (-3.715 (-2.662  (-2.564  (-2.242  (-1.581 t 1.509 

  P 0.000*** 0.008**   0.010*   0.025*   0.144   0.170 
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EA 
Post-surg. Mean (SD) 78.17 (37.76) 84.21 (33.56)  66.70 (43.27)  72.22 (43.18)  85.22 (33.77)  59.22 (49.40) 

3 mo or more Mean (SD) 79.88 (37.97) 79.82 (36.82)  80.00 (41.04)  57.39 (46.89)  62.89 (45.53)  51.89 (50.32) 
  Difference Mean (SD) (-)1.71 (50.54) 4.40 (50.37)  (-)13.30 (50.06)  14.83 (32.80)  22.33 (44.13)  7.33 (14.55) 

 Z (-0.017 (-0.800  (-1.137  (-1.807  (-1.473  (-1.414 

  P 0.987 0.424   0.256   0.071   0.141   0.157 

MH 
Post-surg. Mean (SD) 76.55 (18.31) 81.68 (15.41)  66.80 (19.77)  66.89 (21.38)  74.67 (12.33)  59.11 (26.14) 

3 mo or more Mean (SD) 75.22 (20.89) 79.45 (18.01)  67.20 (23.95)  60.22 (24.02)  64.89 (19.06)  55.56 (28.53) 
  Difference Mean (SD) 1.33 (17.16) 2.24 (16.88)  (- 0.40 (18.35)  6.67 (17.78)  9.78 (14.44)  3.56 (21.02) 
  Z (-0.277 (-0.457 t (0.980  (-1.566  (-1.827 t 1.081 

  P 0.782 0.647   0.339   0.177   0.068   0.311 

Note: **, P ≤ 0.01; *, P ≤ 0.05; BP, bodily pain; CI, confidence interval; EA, emotional aspect; FC, functional capacity; GHS, general health status; MH, mental health; mo, 

months; PA, physical aspect; Pair Test t, Paired-Samples T-test; Post-surg, post-surgical; SA, social aspects; SD, standard deviation; SF-36, 36-item Short-Form Health 

Survey; VE, vitality and energy. 
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ANNEX 16 - Table 5 complete of original article 3. VAS (Visual Analogic Scale) in two periods after ankle fracture in active and inactive 

gender 

 Active Inactive 

Total Men Women Total Men Women 

VAS 
Post-surg. Mean (SD) 3.34 (2.76) 2.66 (2.30) 4.64 (3.15) 5.18 (3.21) 4.39 (3.19) 5.97 (3.21) 

3 mo or more Mean (SD) 2.82 (2.95) 2.46 (2.80) 3.52 (3.17) 2.89 (2.91) 1.93 (1.94) 3.84 (3.49) 

  Difference Mean (SD) 0.52 (3.26) 0.21 (3.13) 1.12 (3.51) 2.29 (3.35) 2.46 (3.27) 2.12 (3.63) 

  Z (-1.636 (-0.746 (-1.717 (-2.486 (-1.960  

  t      1.756 

    P 0.102 0.455 0.086 0.013* 0.050* 0.177 

Note: *, P ≤ 0.05; mo: months, post surg: post-surgical, SD: standard deviation, t, Paired t test; VAS: Visual Analogue Scale; Z, Wilcoxon test. 
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ANNEX 17 - Table 6 complete of original article 3. Correlation between FC (functional capacity), PA (physical aspect) and BP (bodily pain) 

domains of SF-36 (The 36-item Short-Form Health Survey) and VAS (Visual Analogic Scale) in two periods after ankle fracture in active and 

inactive gender 

Total Post-surg. VAS 3 mo. VAS Men Post-surg. VAS 3 mo. VAS Women Post-surg. VAS 3 mo. VAS 

T
o
ta

l 

A
c
ti

v
e 

P
o

st
-s

u
r
g

ic
a
l 

F
C

 rs (-0.219 

3
 m

o
n

th
s 

o
r 

m
o
r
e 

F
C

 rs (-0.720 

M
e
n

 

A
c
ti

v
e 

P
o

st
-s

u
r
g

ic
a
l 

F
C

 rs (-0.252 

3
 m

o
n

th
s 

o
r 

m
o
r
e 

F
C

 rs (-0.788 

W
o

m
e
n

 

A
c
ti

v
e 

P
o

st
-s

u
r
g

ic
a
l 

F
C

 rs (-0.098 

3
 m

o
n

th
s 

o
r 

m
o
r
e 

F
C

 r (-0.488 

p 0.099 p 0.000*** p 0.127 p 0.000*** p 0.682 p 0.029* 

n  58 n  58 n  38 n  38 n  20 n  20 

P
A

 rs (-0.287 

P
A

 rs (-0.378 

P
A

 rs (-0.027 

P
A

 rs (-0.356 

P
A

 rs (-0.282 

P
A

 rs (-0.462 

p 0.029* p 0.003** p 0.872 p 0.028* p 0.228 p 0.040* 

N  58 n  58 n  38 n  38 n  20 n  20 

B
P

 rs (-0.285 
B

P
 rs (-0.602 

B
P

 rs (-0.033 

B
P

 rs (-0.616 

B
P

 rs (-0.539 

B
P

 r (-0.575 

p 0.030* p 0.000*** p 0.844 p 0.000*** p 0.014* p 0.008** 

N  58 n  58 N  38 n  38 n  20 n  20 

In
a

c
ti

v
e 

F
C

 r (-0.092 

F
C

 rs (-0.480 

In
a

c
ti

v
e 

F
C

 r (-0.022 

F
C

 rs (-0.026 

In
a

c
ti

v
e 

F
C

 r (-0.074 

F
C

 r (-0.705 

p 0.717 p 0.044* p 0.955 p 0.948 p 0.850 p 0.034* 

n  18 n  18 n  9 n  9 n  9 n  9 

P
A

 rs (-0.158 

P
A

 rs (-0.328 

P
A

 rs (-0.411 

P
A

 rs (-0.733 

P
A

 rs (-0.301 

P
A

 rs (-0.023 

p 0.532 p 0.184 p 0.272 p 0.025* p 0.431 p 0.954 

n  18 n  18 n  9 n  9 n  9 n  9 

B
P

 rs (-0.465 

B
P

 r (-0.729 

B
P

 rs (-0.274 

B
P

 rs (-0.737 

B
P

 r (-0.508 

B
P

 r (-0.777 

p 0.052* p 0.001*** p 0.476 p 0.023* p 0.163 p 0.014* 

n  18 n  18 n  9 n  9 n  9 n  9 

Note: ***, P ≤ 0.001; **, P ≤ 0.01; *, P ≤ 0.05; BP, bodily pain; FC, functional capacity; mo, months; n, number of patients; PA, physical aspect; Post-surg., Post-surgical; rs, 

Spearman Correlation; r, Pearson Correlation; VAS, Visual Analogic Scale. 
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ANNEX 18 - English Editing Certificate 

 

 

 

 

 

 


