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ARTICLE INFO Abstract

Background: This study was aimed to evaluate the orthopedists’ prescription pattern for
Article type: outpatients referred to private clinics in Kerman province, Iran.
Short Communication Methods: In this study a total of 59,613 outpatients’ prescriptions issued by orthopedists
contracting with Iran Health insurance organization and Iran Social Security Organization
Keywords: from t_he_ 1% May 2014 to t_hg 1 May 2015 were analyzed for mean number of drugs per
Medicine prescription prescription, route of administration, drug category, drug names and the most common
Orthopedists prescribed drugs. o ) N
Outpatients Results: Mean number of drugs per prescription was 2.48. Non-steroidal antl—lnﬂam_matc_ny
Kerman Province drugs_ (NSAIDs) were the most frequently prescribed drugs (60.34%) _followe_d by vitamins
Iran & minerals (53.88%), skeletal muscle relaxants (33.18%) and corticosteroids (33.0 %).
Naproxen 250mg (14.29%) and diclofenac 100mg (7.5%) were the most frequently
prescribed NSAIDs. Vitamin Ds (injection & oral soft gelatin capsule) was the most
frequently prescribed vitamin & mineral (24.72%). Gabapentin 300mg (12.73%) and
methocarbamol 500 mg (10.59%) were the most frequently prescribed skeletal muscle
relaxants. Methylprednisolone acetate (10.48%) and triamcinolone acetonide (7.45%) were
the most frequently prescribed corticosteroids. Anti-ulcer drugs were prescribed only for
4.11% of outpatients.
Conclusion: NSAIDs, vitamins & minerals and corticosteroids were the most
frequent prescribed drugs by orthopedists in Iran. The high rate of vitamin D3 and
calcium prescription is a valuable finding for the prevention and treatment of
osteoporosis; however, anti-ulcer drugs were prescribed lower than the requiered
rate and this was a remarkable finding which increases the risk of NSAIDs
[corticosteroids- induced gastropathies. Therefore, some interventions for
improving drug prescription by orthopedists are suggested.
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Introduction risks, national drug planning and the cost of treatment. These
The research on prescription pattern and drug utilization is data can be used for evaluating and if necessary, suggesting
an essential part of pharmaco-epidemiology field which modifications in prescribing practices of medical practitioners

provide the basic data for most commonly used drugs, toxicity @ 2.
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Irrational drug prescriptions have been reported in both
developing and developed countries (3-5).

Inappropriate drug prescription is frequent among older
patients with an important impact on health-related outcomes
(3, 6, 7). Non-steroidal anti-inflammatory drugs (NSAIDs) and
corticosteroids are the most frequently prescribed drugs by
orthopedists followed by minerals & vitamins, gastrointestinal
(GI) drugs, antibacterial drugs, skeletal muscle relaxants &
antithrombotic drugs (8-10). Osteoarthritis and low back pain
are among the most common prevalent diseases treated at
orthopedic clinics (11).

There is a significant difference in the prescription pattern
of oral NSAIDs and intra-articular hyaluronic acid injections or
oral and intra-articular injections of corticosteroids (12) for low
back pain and osteoarthritis among orthopedists in different
parts of the world (8, 9, 13). For example celecoxib was the
most common NSAIDs prescribed in Korea, whereas
diclofenac was common NSAIDs prescribed in Nepal and Iran
(9, 14-16). Oral prednisolone was the most common prescribed
corticosteroid for the treatment of musculoskeletal disorders in
Texas , USA, but methylprednisolone acetate was the most
common prescribed corticosteroid in Iran (8, 17)

Since there is no reliable report on the prescribing habits of
orthopedists in Iran, this study was aimed to evaluate the
prescribing practice of orthopedists in outpatients referred to

private orthopedic clinics in Kerman province, Iran.

Materials and Methods

This retrospective cross-sectional study was carried out
over a one-year period from 1%May 2014 to 1% May 2015. A
total of 59,613 prescriptions of orthopedic outpatients were
randomly selected from two Iranian public insurance
organizations including Health Insurance Organization (an
Iranian public insurance organization) and Social Security
Organization (SSO) Insurance, in Kerman Province, Iran, with
at least 100 prescriptions per orthopedists. Kerman province is
situated 1,000 km from Tehran in south of Iran. Social Security
Organization (SSO) Insurance is a social insurance
organization in Iran which covers workers and employees in
the private sector as well as volunteer self-employed persons.
Iran Health Insurance Organization covers a wide range of
individuals in the community, including government
employees and individuals of various socioeconomic levels
who are not eligible to be covered by other insurance
organizations. Prescriptions with at least one medication that
had been issued to patients of all ages and both genders were
included in the study. Drug-related information including the
drug name, dose, dosage form and route of administration were
recorded on standard prescription forms and the mean number
of drugs per prescription, drug category, the percentage of
prescription of each drug and the percentage of the most
common prescribed and used drugs were calculated.

The total number of the prescribed drugs was calculated as:

Total number of prescribed drugs = mean number of drugs
per prescription x total prescriptions

The percentage of prescription of each individual drug was

calculated as:

Total Number of each drug prescribed

100

The percentage of prescription of each drug =

X
Total number of all prescribed drugs( 147840 )


https://en.wikipedia.org/wiki/Social_insurance
https://en.wikipedia.org/wiki/Social_insurance
https://en.wikipedia.org/wiki/Iran
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Approval to use the data was taken from Kerman

University of Medical Sciences Ethic Committee (K/93/413).

Results

A total of 59,613 orthopedic outpatient prescriptions were
analyzed for using some WHO drug use indicators (18).
Overall, the mean number of drugs per prescription was 2.48
(ranging from 1-9). A total of 147840 drugs were prescribed by
orthopedic outpatients during the study period.

The majority of prescriptions (94%) had complete

documentation regarding the drug information (drug name,

dose, dosage forms and route of administration). Most of the
prescriptions (90%) had been prescribed by generic names of
drugs. Only 32.5% of the drugs had been prescribed in oral
form and injectable drugs had been prescribed in 55% of the
prescriptions.

NSAIDs were the most frequently prescribed drugs
(60.34%) followed by vitamins & minerals (53.88%), skeletal
muscle relaxants (33.18%),

corticosteroids (33.0 %),

antibacterial drugs (11.0%) and Gl drugs (4.11%).
Antithrombotic drugs were prescribed only in 0.32% of
outpatients and 15.49% of patients received other drugs such as

anabolic steroids, supplements and others (Tablel).

Table 1. Prescription patterns of the most commonly prescribed drug categories for orthopedic outpatients in Kerman Province, Iran

Drug category Patients receiving drugs (%6)* Drug used %*
NSAIDs 60.34 26.8*
Vitamins & minerals 53.88 22.69*
Skeletal muscle relaxants 3318 1844
Corticosteroids 330 19.33*
Antibacterials 110 437

Gl drugs 411 112
Anti-thrombotic 0.32 0.12
Others (anabolic steroids, supplements...) 1549 7.16

*: Patients may receive more than one drug category in each prescription.

NSAIDs: Non-steroidal anti-inflammatory drugs, GI: gastrointestinal

Table 2 shows the most frequently prescribed drugs and the
percentage of each drug prescription in each drug category.
Naproxen 250mg Tab (14.29%), diclofenac 100mg Tab
(7.5%), piroxicam 0.5% gel (7.49%), naproxen 500mg Tab
(5.84%) and ibuprofen 400mg Tab (5.8%), were the most
frequently prescribed NSAIDs for orthopedic outpatients.

Totally, 24.72% of patients received vitamin Dz (Vitamin Ds
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injection: 18.25 % and soft gelatin capsule: 6.47%)as the most
frequently prescribed drug among vitamins & minerals,
followed by vitamin B;1300mg Tab (11.11%), calcium-D Tab
(9.38%) and vitamin B;100mg Tab (8.76%). Gabapentin 100
mg Cap (12.73%) and methocarbamol 500 mg Tab (10.59%)
were the most frequently prescribed skeletal muscle relaxants

(Table 2).
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In 29.07% of patients, the injection form of corticosteroids
had been prescribed and methylprednisolone acetate (10.48%),
triamcinolone acetonide (7.45%), betamethasone LA (5.81%)

and dexamethasone 8mg (5.33%) were the most frequently

prescribed corticosteroids. Omeprazole 20mg Cap (2.4%) was
the most frequently prescribed Gl drug and cephalexin 500mg
Cap (4.21%) and ciprofloxacin 500mg Tab (4.02%) were the

most frequently prescribed anti-bacterial drugs (Table 2).

Table 2. Prescription patterns of the most commonly prescribed individual drugs in each selected drug categories for the orthopedics outpatients in

Kerman Province, Iran

Drug category Dosage form Patients receiving drugs (%) Drug used %
NSAIDs
Naproxen 250mg Tab 14.29 548
Diclofenac 100mg Tab 75 3.00
Naproxen 500mg Tab 5.84 233
Ibuprofen 400mg Tab 58 231
Vitamin& Minerals
Vitamin D; 24.72 102
Injection Injection 18.25 754
Oral Soft Gelatin Capsule 647 266
Vitamin B, 300mg i 1111 456
. . ab
Calcium-D Tab 9.38 38
Vitamin B, 100mg 8.67 351
Corticosteroids
Methylprednisolone acetate Injection 1048 362
Triamcinolone acetonide
Betamethasone LA Injection 745 357
Dexamethasone 8mg Injection 581 279
Injection 5.33 212
Antibacterials
Cephalexin 500mg Cap 421 1.68
Ciprofloxacin 500mg Tab 402 160
Cefixime 400mg Tab 143 057
Clindamycin 150 mg Cap 083 0.33
Skeletal Muscle Relaxants
Gabapentin 100mg Tab 1273 522
Methocarbamol 500mg Tab 1059 434
Gl drugs
Omeprazole 20mg Cap 24 0.96
Famotidine 40mg Tab 13 0.52
Antithrombotics
Enoxaparin Injection 0.32 0.01

*: Calcium-D; Calcium 500 mg + Vitamin D; 200 IU

NSAIDs: Non-steroidal anti-inflammatory drugs, LA: long acting, Gl= gastrointestinal
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As it is seen in table 3, Vitamin Dz (injection & soft gelatin
capsule) was the most frequently prescribed drug (24.72%) by
orthopedists followed by naproxen 250mg Tab (14.29%),

gabapentin 100 mg Cap (12.73%) and vitamin B; 300mg Tab
(11.11%).

Table 3. The ten most prescribed and used drugs by orthopedists in orthopedics outpatients in Kerman Province, Iran

Drug Dosage form Patients receiving drugs (%6) Drug used %
Vitamin D, Injection 24.72 10.2
Naproxen 250mg Tab 14.29 548
Gabapentin 100 mg Cap 12.73 474
Vitamin B, 300mg Tab 1111 456
Methocarbamol 500mg Tab 1059 5.22
gg‘e*gty;pred”is""’”e Injection 1048 362
Calcium-D* Tab 9.38 38
Diclofenac 100mg Tab 75 30
Triamcinolone acetonide Injection 745 357
Piroxicam 0.5% gel Gel 749 298
Betamethasone LA Injection 581 2.79

*: Calcium-D; Calcium 500 mg + Vitamin D 200 1U, LA: long acting

Discussion

The main purpose of this study was to understand and
present the orthopedists’ prescription pattern in private offices
of Kerman Province, Iran.

Indicators of appropriate drug prescription have a central
place in evaluating the performance of health professionals and
the mean number of drugs per prescription is an important
index of rational prescription (19). In the present study, mean
number of drugs per prescription was 2.48 which is almost
similar to that reported for orthopedists practicing in Isfahan,
Iran (2.51), but it is higher than that reported in Nepal (1.9) and
India (2) (17, 20, 21) .

According to our results, NSAIDs were the most frequently
prescribed drugs by orthopedists which is similar to the results
of studies in Nepal (59.9%) and India (64.14%), but it is much
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more frequent than that reported for orthopedists in Isfahan,
Iran (23.2%) (16, 20, 21).

Naproxen was the most frequently prescribed NSAIDs
drugs in the present study; however, in Isfahan study,
diclofenac was the most common NSAID prescribed by
orthopedists (16). Celecoxib, diclofenac and rofecoxib were the
most commonly prescribed NSAIDs in Korea, Nepal and
India, respectively (9, 15, 21). Loxoprofen sodium, diclofenac
sodium, and etodolac were the most frequently prescribed
NSAIDs by orthopedists in Japan (22).

Our results showed that vitamins & minerals (53.88%)
were the 2" most frequently prescribed drugs for orthopedic
outpatients and vitamin Dj (injection & soft gelatin capsule)
was prescribed for 24.72% of patients which is in complete
agreement with Karimi et al (2014) report in Iran (17), but

much higher than the rate has been reported in similar studies
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in Nepal (8.5%) and India (9.09%) (20, 21). Also, in our study,
calcium —D tablet had been prescribed for about 9.38% of
patients. The high rate of mineral and vitamin prescription in
our study is an outstanding finding and could be valuable in the
prevention and treatment of osteoporosis. Osteoporosis has a
significant role in patients’ morbidity and mortality, due to hip
fracture, fragility fractures, and functional and mortality
consequences of a second hip fracture, as well as in medical
resources and treatment costs; therefore, initiation of calcium
and vitamin D treatment for the prevention of osteoporosis is
highly recommended (23, 24). According to a study, calcium
and vitamin Ds were prescribed only in 41 percent of patients
after hip fracture in a hospital in Germany (24). According to a
study on patients with hip fracture in the USA between 2002 to
2011, osteoporosis medication use had not been satisfactory
and most patients suffering hip fracture, had not received
osteoporosis medication in the subsequent years (25).

In the present study, corticosteroids had been prescribed in
33.0% of prescriptions. Our results are comparable with similar
reportsin Iran (16, 17). There were few valid researches on the
pattern and type of corticosteroids prescribed for orthopedic
outpatients. Although corticosteroids are potent inhibitors of
inflammation, widespread use of corticosteroids may leads to
many toxic effects (26). Malpractices in corticosteroids
administration have been reported even in the developed
countries like USA (27).

In our knowledge, there is no precise estimates for
complication rates following the therapeutic use of injected or
systemic corticosteroids treatment in orthopedic outpatients;
therefore, orthopedists should have knowledge of risks related
to glucocorticoid use and their cost- benefit effects and be

familiar with guidelines to manage them (28). Most of the
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Italian orthopedic surgeons (94% ) used disease-modifying
osteoarthritis drugs (DMOADs) for symptomatic osteoarthritis
treatment (29). However, There are relatively poor evidence for
pain reduction efficacy of intra-articular steroid hip injection
(IASHI) and large trials are required to verify the beneficial
effects of intra-articular corticosteroids and duration of their
efficacy (30).

In our study, methylprednisolone acetate (10.48%) and
triamcinolone acetonide (7.45%) were the most frequently
prescribed corticosteroids. This finding is comparable to the
results of a similar study in Iran (17). Prednisone was the
corticosteroid prescribped by 82% of physicians for
musculoskeletal injuries in USA (8), but others prescribed
betamethasone sodium phosphate and betamethasone acetate
(31). Despite the widespread use of steroid injections in clinical
practice, the rationale for these injection practices is not
evidence- based on a scientific reference and most of the
orthopedists in developed countries such as USA, reported no
specific rationale for their practice or attributed it to their
experience obtained during fellowship or colleagues use
fadvise (31).

The prescription rate of skeletal muscle relaxants
(spasmolytic drugs) in our study is much higher than that in
orthopedic outpatients of India & Nepal (20, 21). Spasticity is a
common disorder among people suffering from stroke,
multiple sclerosis, ankylosing spondylitis, traumatic brain and
spinal cord injuries (32). Our results showed that gabapentin
100 mg tab had been the most frequently prescribed skeletal
muscle relaxants (12.73%) followed by methocarbamol 500mg
tab (10.59%), which is an interesting finding. Although
gabapentin have been used for the treatment of spasticity for

several decades, evidence for its efficacy is poor and the
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gabapentin dosage form (100 mg tab) does not seem to possess
anti-spasticity efficacy as well (32). However, gabapentin is
proposed as the first-line treatment in neuropathic pain (33).
Since diagnosis is not included in our study, it is not clear
whether gabapentin had been prescribed as a spasmolytic or for
the treatment of neuropathic pain. To the best of our
knowledge, there is no valid data representing the gabapentin
prescription rate for spasticity and other musculoskeletal
injuries treatment. Also, there is fair evidence regarding the
effectiveness of methocarbamol compared to placebo in
patients with spasticity and musculoskeletal conditions (34).

The low prescription rate of anti-ulcer drugs (4.11%) was
unpredictable and very lower than the required rate. This
finding is interestingly remarkable, since it may result in the
increased risk of drug- induced Gl adverse effects. Despite the
high rate of NSAIDs and corticosteroids prescription in this
study, gastroprotective and anti-ulcer drugs prescription was
too low to prevent drug induced gastropathies. The rate of anti-
ulcer drugs prescription in our study is in agreement with the
reported rate in Nepal, but it is remarkably less than that
reported in India (20, 21).

Strong evidences support the association between NSAIDs
and a considerable risk of peptic ulcer disease, dyspepsia,
abdominal pain and sometimes life-threatening cases of Gl
bleeding and perforation (9, 35). Long-term use of NSAIDs (>
3 months) has been identified as the most prevalent Gl risk
factor (9). Also, corticosteroids consumption can result in
gastric pain and peptic ulcer in treated patients (36). Therefore,
prevention of corticosteroids/ NSAIDs-related gastropathies is
an important clinical issue, and continuous therapeutic
strategies for both the primary and secondary prevention of

adverse events are of special importance. The reasons for low
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prescription rate of anti-ulcer drugs by orthopedists were not
determined and needs further investigation, both in regard to the
prevalence of Gl adverse effects and the strategies for the
prevention of drug- induced gastropathies (37). Other strategic
efforts such as continuous medical education programs,
promotion of treatment guideline protocols and use of an
electronic drug information system is necessary to promote

physician's drug prescribing behaviors.

Conclusion

NSAIDs, vitamins & minerals and corticosteroids were the
most frequently prescribed drugs by orthopedists in private
clinics in Kerman province, Iran. Vitamin D; was the most
frequently prescribed drug (24.72%) followed by naproxen 250
mg tab and gabapentin 100 mg tab. The high rate of vitamin D3
and calcium prescription is a valuable finding for the prevention
and treatment of osteoporosis; however, gabapentin 100mg
neither relieves neuropathic pain nor possesses spasmolytic
effects. The low rate of anti-ulcer drugs prescription (4.11%)
was a remarkable finding which increases the risk of NSAIDs /
corticosteroids- induced peptic ulcer and Gl bleeding and
perforation. So that appropriate, effective and feasible strategies
should be chosen to increase patient safety through rational
drug prescription by all health professionals including

orthopedists.

Limitations

This study has a few limitations. The prescriptions did not
include the patient’s main diagnosis or socioeconomic status.
Also, in our study the duration of drug therapy and the rate of
co-administration of 2 corticosteroids or NSAIDs or their

combination use was not determined. Moreover, we studied the
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prescription pattern of a limited number of orthopedists in
Kerman province/ Iran who had contractions with the Iranian
insurance Organizations. This might limit the prescription of
drugs without insurance or prescriptions without enough
insurance coverage or expensive drugs. So, further studies over
a longer period of time and a greater number of patients are
required to provide a baseline data of orthopedists prescription

pattern in Iran.
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