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ORIGINAL STUDY

Patient perception on fracture healing

Zain Sapozal, Syed Awais BokHarI, Ken MANNAN

From the Pinderfields General Hospital, Aberford Rd, Wakefield, United Kingdom

Effective communication skills are an extremely
important aspect of good medical practice. Fractures
are common with over 1 million fractures occurring
each year in the UK ; of which 5-10% may have
problems with healing. Patient perceptions of factors
harmful to the fracture healing process are unknown
and our study investigates this.

A total of 418 responses were collected from parti-
cipants in a single centre in our survey based study.
We collected our data using a questionnaire we
developed set to determine patient perception on
factors potentially affecting bone-healing.

The patients and relatives attending our fracture
clinic who completed the questionnaire showed
that 84% and 73% of patients believed tobacco and
alcohol to be harmful to bone-healing. 31% thought
that there was a harmful effect to bone-healing with
ibuprofen and 25% perceived the same regarding
caffeine. Paracetamol, vinegar and chocolate were
considered to be least harmful to bone-healing with
20%, 15% and 11% responses respectively.

The majority of patients believed that there was a
harmful association with tobacco and alcohol with
regards to bone-healing. This harmful relationship is
well understood in modern literature with documented
association of bone delayed and non-union. However
we believe for the benefit of patients, they should all be
aware of these detrimental effects. There was no clear
consensus regarding all the remaining substances
and their effect on bone-healing. A clear possibility
has been identified to improve fracture outcomes by
empowering patients to take ownership of their injury
by lifestyle modifications which are within their remit.
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INTRODUCTION

Fractures are one of the most common bone
problems affecting the population across all age
groups and genders. Most fractures are the result of
accidental injury. A fracture is defined as a breach or
disruption in the structural continuity of bone with
associated soft tissue injury. Patients sustaining
fractures from trauma are often faced with injuries
of which they have no prior experience and may
have little or no knowledge of the healing process.
Effective communication skills are one of the main
domains of good medical practice (/) and essential
for developing meaningful and trustworthy relation-
ships between patients and doctors, that can be used
to drive healthy lifestyle choices.

Over 1 million fractures occur each year in the
United Kingdom of which 5-10% are considered
to have problems in healing (2). Annual fracture
incidence has been estimated at 3.6% and fracture
prevalence as 38.2% (3). Fracture healing is
described as a continuous process of replacing
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injured bone divided into 3 phases ) inflammation
1) repair and IIl) remodelling. It is considered
essential for surgeons to be aware of factors which
inhibit fracture repair. Our study set out to explore
the patient’s understanding of the influence of
common substances on fracture healing. The impact
of some substances is theoretical and warrants
further investigation ; whilst for others there is
published evidence. Factors considered outside of
the patients control were not studied.

PATIENTS AND METHODS

To select the substances we performed a Medline
OVID Pubmed search using the following terms
to identify all papers providing evidence for delay
to fracture healing. The <search term> used were
Factors AND Healing AND/OR non union AND/
OR delayed union. This yielded a total of 134
relevant papers which were used to identify key
descriptive terms relating to fracture healing ;
Alcohol, Infection, Open reduction, Open fracture,
Fracture pattern, Fracture site, Compartment syn-
drome, Osteoporosis, Diabetes (metabolic disease),
Peripheral vascular disease, Chronic inflam-matory
disease, Renal insufficiency, Insulin, Opiates,
Steroids, Antibiotics, Anticoagulants, Chemothera-
peutics, Age, Smoking, NSAIDs, Paracetamol and
Caffeine. We decided to exclude any factors in our
study which we considered potentially outside of the
patient’s control. We included two artificial terms
not identified from our database search ‘vinegar’
and ‘chocolate’. No literature exists to consider
them as harmful to bone healing and we decided to
use these as our control to stratify the significance
of our results. We repeated the search terms using
the individual factors Chocolate (no papers);
vinegar/acetic acid (5 papers) ; alcohol/ethanol (295
paper) ; Smoking (274 papers) ; Caffeine (1 paper) ;
NSAIDS (255 papers) and finally paracetamol (11
papers).

We performed a survey-based study between
the dates of June and October 2018. A total of 418
responses were collected from patients from fracture
clinic in a single centre. 61 questionnaires did not
record a gender however their responses were still
included. All patients and relatives were eligible to
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participate in the survey. We collected our data using
a questionnaire we developed to determine patient’s
perception on factors potentially affecting bone
healing. Responders were asked several multiple
choice questions assessing their understanding of
potentially harmful agents to bone healing. They
could record their answers by choosing “yes”, “no”
and “don’t know”. This study had no set exclusion
criteria.

RESULTS

Our primary outcome was patient perception for
specific substances and their effect on bone healing.
From the total of 418 responses, there were 145
(41%) males with a median age of 45 years and 212
(59%) females with a median age of 52 years. Table
I and Figure I shows a summary of our results. The
results from the questionnaire revealed that 84%
and 73% believed tobacco and alcohol to be harmful
to bone healing respectively. 31% perceived a

Table 1.
Does it harm bone healing? (Total 418 responses)
Yes No Don’t Know
Caffeine 25% 33% 42%
Tobacco 85% 9% 6%
Vinegar 16% 40% 44%
Paracetamol 20% 51% 29%
Alcohol 73% 16% 11%
Chocolate 12% 55% 33%
Ibuprofen 31% 46% 23%

Does it harm bone healing?

Ibuprofen
chocolate

alcohol |

Paracetamol
Vinegar
Tobacco |

Caffeine
0% 20% 40% 60% 8054 100%

Figure 1.
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Table I1.
Comparison between substances and control group
Yes No Don’t Know P-value*
Caffeine 106 139 173 <0.001
Tobacco 353 38 27 <0.001
Paracetamol 84 213 121 0.002
Alcohol 306 66 46 <0.001
Ibuprofen 131 192 95 <0.001

*chi-squared test with 2 degrees of freedom (3 decimal places).

harmful effect to bone healing with ibuprofen and
25% perceived the same in regards to caffeine.
Paracetamol, vinegar and chocolate were considered
to be least harmful to bone healing with 20%, 15%
and 11% responses respectively. Our control group
was determined by the responses for vinegar and
chocolate, both of which are perceived as innocuous
substances and with no current literature regarding
harm to bone healing. Statistical analysis was
conducted for our data. Means were used to describe
the control group data. We used chi-squared test to
compare our results for the remaining substances
against the control group (Table II). P-values of
<0.05 were considered statistically significant.

DISCUSSION

Patient perception regarding bone healing fol-
lowing fractures is not known in current literature.
Patient’s understanding of their injury and their
healthcare beliefs are an essential component of
patient centred care (4). They can impact behaviours
such as medication adherence, use of healthcare
services and lifestyle choices (5) which can have a
financial impact on the use of health care resources
(6). There seems to be a general lack of understanding
in patient’s knowledge of fractures. One study
reported only 45-84% of patients understood the
term ‘fracture’ (7,8). This lack of understanding is a
concern. Interventions to improve self-efficacy and
health literacy are consistently related to positive
outcomes in patient self-care and management
9). Randomised controlled trials have already
demonstrated improvements in quality of life and
financial cost effectiveness after self-management

or lifestyle intervention were integrated as key
aspects in the patient’s management (70,11).

Healthcare providers hold the view that educa-
tion is required for patients to understand the
consequences of their actions concerning their health
(12). Interventional studies improving knowledge
on osteoporosis in patients has consistently shown
improved levels of self-efficacy, health beliefs and
dietary intakes following said interventions (73,14).
A systemic review investigating nine randomised
controlled trials showed intervention in the form of
patient education positively affected osteoporosis
treatment in patients following fragility fractures
(15). Educational handouts designed for patients
sustaining ankle fractures requiring open reduction
internal fixation in a randomised controlled trial
demonstrated them as being a valuable tool in
improving patient satisfaction with the potential
to improve outcomes (76). Holistic patient journey
allows patients engagement and empowerment
to positively impact their health. Communication
throughout this process can vary in the form of
visual aids, information leaflets and most im-
portantly in the doctor-patient consultation. The
surgeon should adopt inclusive key communication.
This can be in the way to help support patients by
improving accessibility to resources for example
found in primary care and the community or by
lifting other barriers to self improvement. This type
of communication should help educate the patient
by sharing information and exploring ideas with
them. It should also acknowledge the individual as a
focus in their care and the importance their lifestyle
changes can have. The role of the surgeon in driving
this process is of paramount significance. Fracture
healing is a complex process in which bone heals
for the purpose of transferring mechanical load
(17). Different substances can affect one or multiple
stages of this healing process. Patient perceptions in
regards to these factors are overlooked.

Our study shows that the majority of patients
surveyed were aware of the harmful effects of
tobacco to bone healing. A review of multiple
studies looking at the relationship of tobacco and
fracture healing demonstrated adverse effects on
bone mineral density, lumbar disc disease, rate of
hip fractures and dynamics of bone and wound
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healing (78). Current and previous smokers were
37% (P=0.01) and 32% (0.04) less likely to achieve
union than non-smokers (79). Smoking is thought to
affect fracture healing by reducing the blood supply,
increasing levels of reactive oxygen intermediates
and lowering concentration of anti-oxidant vitamins
(20). In vivo animal studies in rats displayed tobacco
extracts free from any nicotine significantly reducing
the mechanical strength of femoral fractures (21).
It has been consistently shown that patients who
smoke were more at risk of non-union and delayed
union (22,19,23). All patients should aware of the
effects of tobacco on fracture healing and those who
are smoking encouraged to stop.

In comparison, a smaller majority contributed
alcohol as harmful to bone healing. In a study
examining the dose dependent effects of ethanol on
bone repair in a rat model showed that the chronic
consumption of excess alcohol is associated with
an osteopaenic skeleton and delayed healing when
compared with rats receiving an ethanol-free diet.
Alcohol is thought to suppress ossifiable matrix.
Furthermore, removal of ethanol from the diet
after bone injury completely restored normal bone
healing, concluding an alcohol dose dependent toxic
effect on osteoblast activity (24). Animal models
have shown that alcohol decreases fracture callus
volume, diameter and biomechanical strength. The
authors demonstrated alcohol to inhibit osteopontin
dependant transforming growth factors-Bl1 levels
interfering directly with the signalling pathways
in mesenchymal stem cells (25). This is an area for
further patient education.

Non-steroidal anti-inflammatory drugs (NSAID)
such as ibuprofen inhibit cyclooxygenase (COX)
activity and therefore prostaglandin production in
providing analgesia and relief of musculoskeletal
pain. There is conflicting evidence in literature about
the harmful effects of NSAIDs on fracture healing
(26). Several hypotheses for potential modes of action
of NSAIDS are proposed regarding their effect on
fracture healing. COX-2, a type of COX enzyme
found at specific sites is induced at fracture sites and
produces pro-inflammatory prostaglandins. A study
in which murine models were treated with COX-2
selective inhibitors, radiographic and histological
findings suggested that COX-2 is required for normal
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endochondral ossification during fracture healing
(27,28). Secondly, COX-2 inhibition reduces blood
flow across the fracture site resulting in improper
repair due to lack of angiogenesis (29). Molecular
studies have suggested prostaglandins control the
expression of bone morphogenetic proteins (30,31).
However conflicting data from a relatively recent
histometric study of rats showed no negative effect
of COX inhibitors or NSAIDs on bone healing (32).
On the balance of literature, it should be considered
to avoid NSAID use during fracture repair. Only
31% of respondents in fracture clinic considered
ibuprofen to be harmful to bone healing. However
paracetamol on the other hand has generally been
considered either safe to use in fractures (32,33) or
their exacts effects not fully understood.

Caffeine was considered to be relatively safe in
regards to its effect on bone healing. Ten studies
on the effect of caffeine or coffee on bone health
show varying results. They are summarised in a
meta-analysis showing a 3.5% increase in fracture
risk for an increment of one cup of coffee per day,
however their current data is insufficient to reach a
convincing conclusion (34).

The lowest perceived harmful agents for bone
healing were vinegar and chocolate. Limited litera-
ture exists and there has been no established link
between the use of vinegar or chocolate with bone
healing. Cross sectional analysis from a study
has shown older women with daily chocolate
consumption had lower bone density and strength,
however stated further data was still required (35).

CONCLUSIONS

There is no literature on patient’s knowledge of
specific agents and their perceived effects on bone
healing. Numerous studies have shown patient
education and self-efficacy helps improve outcomes.
The majority of patients believed that there was a
harmful association with tobacco and alcohol in
regards to bone healing. This is well known from
modern literature with direct association of bone
delayed and non-union. This is significant and
we believe all patients should be aware of these
effects. There is no clear consensus on the harmful
effects of the remaining substances. There is some
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evidence to suggest the negative role of NSAIDS
during fracture healing of which only a minority of
patients were aware of. Our study has identified a
significant area in need for further patient education.
We also emphasise the role of the surgeon in
delivering effective communication to address this.
A clear possibility has been identified to improve
fracture outcomes by empowering patients to take
ownership of their injury by lifestyle modifications
which are within their remit.
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