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Potential prescribing omission (PPO) represents a failure in prescribing drugs when indicated due to lack of the
evidence base. Published data are scarce on the prevalence of prescribing omissions in Jordan. This study aimed to
assess the prevalence of prescribing omissions in elderly patients in a Jordanian teaching hospital. Screening Tool
to Alert doctors to the Right Treatment (START) version 2 was used to identify the prescribing omissions in older
adults admitted to a tertiary hospital in Jordan for 18 months. During the study period, data relating to the patients’
medical problems and prescribed medicines were collected by two clinical pharmacists via reviewing the clinical
and prescription records of the included patients. Data were collected using a predefined data collection form and
statistical analysis was conducted using Statistical Package of Social Sciences (SPPSS). One or more prescribing
omissions were found in 40.5%, 41.0%, and 39.5% of the patients upon admission, during hospitalization, and on
discharge, respectively. The most common prescribing omission was about START criterion I1 which was “seasonal
trivalent influenza vaccine annually” in 54.8% upon admission, 51.5% during hospitalization, and 51.9% on discharge.
Logistic regression found that the higher number of medical conditions was associated with an increased risk of PPO
occurrence upon admission, during hospitalization, and on discharge (p value < 0.05). Acts of omission of appropriate
medications were highly prevalent among older patients in our hospital setting. A validated screening tool (START) is
one method of systematically identifying appropriate omitted medicines in clinical practice. Application of validated
START criteria can help detect and prevent PPO occurrence among older patients.
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INTRODUCTION
Altering medications is the most common health
intervention in modern healthcare systems (NICE, 2015).
Hospitalized patients worldwide are prone to many threats that
may impose actual harm to their health, one of them being the act
of inappropriately prescribing medications (Cheragi et al., 2013;
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Kothari et al., 2010), and Jordan is no exception. A survey of nurses
from Jordanian hospitals (university and nonuniversity affiliated),
for instance, reported that 37% of the surveyed nurses committed
two errors throughout their careers (Mrayyan and Al-Atiyyat,
2011). However, other researchers in Jordan did not identify the
under prescription of potentially useful chronic medications in
their study; they reported that 35% of the medication errors in
incident reports were related to missing doses, while 17.4% of the
errors were related to incorrect timing of dose administration (Abu
Hammour and Abdel Jalil, 2016).
In relation to older patients, one of the most significant
causes of mortality and morbidity in developed countries is the
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inappropriate prescribing of medications (Barry, 2002; Juurlink
et al., 2003; Onder et al., 2002). Most of the published articles
were in regard to prescribing medications that should be avoided
in these patients. However, data are limited regarding using the
screening tools to assess prescribing omissions in this group of
patients (Alice Oborne et al., 2003; Batty et al., 2003). This could
result from the lack of appropriate screening tools. Researchers
developed the Screening Tool to Alert doctors to the Right
Treatment (START) criteria for detecting potential prescribing
omissions (PPOs) of medications in older adults. Since 2008, the
START criteria have been updated and the most recent draft for
the updated criteria was made available to the public [START
version 2 (START V2)] in 2015 (O’Mahony et al., 2015).
Recently, researchers evaluated the prevalence and predictors
of the cases of PPO in hospitalized patients and revealed that
prescribing is highly prevalent among older hospitalized or
community-dwelling patients and its impact on hospitalization
(Abu Farha et al., 2018; Bo et al., 2018; Cardwell et al., 2020;
Moriarty et al., 2016; Moriarty et al., 2020).
In Arab countries so far, there have been no studies
conducted using START V2 on inappropriate prescribing.
Therefore, it was of interest to determine the prevalence of PPO
cases using START V2 for older patients admitted to a tertiary
hospital in Jordan and to assess factors associated with potential
prescribing omission according to START V2.
METHOD
Study site, participants, and ethics
This study is a prospective audit conducted in two
geriatric wards at the Jordan University Hospital (JUH) with a
capacity of 600 beds. Since this audit aims to improve clinical
practice and carries minimal risks for patients, the need for informed
consent was waived by the JUH’s IRB Committee. During the
study period, 560 consecutive admissions of patients with acute or
chronic diseases to the two geriatric wards over 18 months (June
2015 to December 2016) were reviewed for inclusion. Patients
were chosen to be included in the present study if they met the
following criteria: (1) age >65 years and (2) a stay of at least one
night in the hospital. Ethical approval for the present study was
granted from the JUH Institutional Review Board (Reference no.
20667), and consequently the study was started according to the
protocols outlined in the World Medical Association Declaration
of Helsinki guideline (World Medical Association, 2013).
START criteria
START is an explicit criterion that facilitates medication
review in multimorbid older patients in most clinical settings
designed to detect common and/or important cases of PPOs18. In
the present study, the application of the second version of START
was conducted on concurrent medical diagnostic and prescription
information prospectively.
Sample size calculation
The minimum required sample size as calculated by the
Raosoft sample size calculator was 196 participants, assuming
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a 7% margin of error and a 50% prevalence rate with 95%
confidence.
Data collection
Data, including the standard demographic and medical
details, were obtained from clinical and prescription records for
200 patients. START V2 was then applied by the main researcher
to identify the cases of PPO. Independent verifications were
commenced by a clinical pharmacist. Each new admission to any
of the included wards was reviewed by the researcher for fitness
for inclusion. The wards were visited regularly for data collection.
Clinical records, including medication charts of the included
patients, were used as the primary data source and reviewed to
gain information about patients. Standard demographic details,
primary medical reasons for admission, acute and chronic medical
conditions, laboratory results, and medications before admission,
current medications, and discharge medications were abstracted
from each patient’s clinical records and prescription charts. These
data were recorded using a predesigned data collection form.
Each patient was given a unique anonymous code during the data
collection process to preserve anonymity and to facilitate data
analysis. Each included patient was followed-up until discharge.
Application of START criteria and identification of PPO
cases
Cases of PPOs were identified by two clinical pharmacists
using validated START criteria V2 upon admission, during
hospitalization, and on discharge. Each START criterion was applied
to each patient by the first clinical pharmacist [Sara AlHabeis (SA)]
about his/her medical conditions to ascertain if there were instances
of PPO. All identified cases of PPO for each patient were documented
in the data collection proforma sheets which were designed to record
cases of PPO of medications according to START criteria V2.
Details of identified cases of PPO were reported in these sheets as
follows: medication associated with each identified case of PPO
for each patient and class and description of the identified case of
PPO according to START criteria V2 classifications. Independent
verification of PPO cases identified by the researcher was undertaken
by an associate professor in clinical pharmacy [Abu Hammour KH
(KA)]. In case of any discrepancy in the identification of PPOs, the
researchers discussed the cases until consensus was reached.
Statistical analysis
The collected data in the present study were coded and
entered into the Statistical Package for Social Science (SPSS)
(version 20.0, SPSS Inc., Chicago, Illinois) for statistical analysis.
Descriptive analyses (percentages, means, and SD) were used
as appropriate to describe the variables of interest. Ratios of all
identified cases of PPO/all prescribed medications for each patient
were calculated upon admission, during hospitalization, and on
discharge. Logistic regression analysis was used to examine the
association between selected demographic and clinical variables
and the number of identified cases of PPO for the study sample
upon admission, during hospitalization, and on discharge
independently. To be considered statistically significant, p-values
were set a priori at p < 0.05.
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Outcome measures
An assessment of the prevalence of PPOs was the main
outcome of the present study and was evaluated using START V2
for included patients upon admission, during hospitalization, and
on discharge.
RESULTS
Demographic and clinical characteristics of the study sample
Between June 2015 and December 2016, 200 patients
received medication-use reviews across two geriatric wards. The
median age of the patients [interquartile range (IQR)] was 73.0
years (8.0). Around half of them were male (50.5%). The most
common chronic and acute comorbidities in the study population
were hypertension, type 2 diabetes mellitus (T2DM), chronic
kidney disease (CKD), ischemic heart disease (IHD), and heart
failure. The median length of hospitalization (IQR) was 4.0 days
(4.0). The median number of the prescribed medications (IQR)
was 6.0 (4.0) upon admission, 10 (5.0) during hospitalization, and
7.0 (4.0) on discharge. An overview of the characteristics of the
study sample is provided in Table 1.
Prevalence and details of PPO cases identified by START V2
Application of the START criteria identified 126 cases
of PPO upon admission, 134 cases during hospitalization, and
131 cases on discharge. There was inconsiderable variation in the

mean number of identified cases of PPO for the study population
upon admission, during hospitalization, and on discharge. Using
START criteria V2, one or more indicated medications were
omitted in more than one-third of the patients upon admission
(40.5%), during hospitalization (41.0%), or on discharge (39.5%).
The prevalence of identified PPO (95% CI) was 10.4 (8.7–11.1),
7.0 (5.9–8.1), and 9.5 (8.0–11.0), respectively. Table 2 provides
details of the number of medications prescribed for the study
population and details of PPO cases during their hospital journey.
Classification of identified cases of PPO
Vaccines and angiotensin-converting enzyme inhibitors
(ACEIs) were the most common drug classes involved in the
identified cases of PPOs at different stages of the hospital stay,
followed by statins. Vitamin D and calcium supplements,
antiplatelets, bisphosphonates, and laxatives were the other drug
classes involved in the identified cases of PPOs at the three stages
of hospital stay (Fig. 1).
The highest prevalence of the recognized cases of PPO
for the study population upon admission, during hospitalization,
and on discharge based on START V2 criterion I1 was “seasonal
trivalent influenza vaccine annually.” This was followed by
criterion A6: “ACEIs with systolic heart failure and/or documented
coronary artery disease,” followed by START criterion A5: “statin
therapy with a documented history of coronary, cerebral, or

Table 1. Demographic and clinical characteristics of the patients included in the study (n = 200).
Variable

Categories

Gender

Male

Median (IQR)

Female
Age (years)

Marital status

Most commonly encountered
medical conditions

99 (49.5)
73.0 (8.0)

Married

139 (69.5)

Single

3 (1.5)

Other

58 (29.0)

Hypertension

171 (85.5)

T2DM

138 (69.0)

IHD

66 (33)

CKD

45 (22.5)

Heart failure
Reason for admission

44 (22)

Shortness of breath

48 (24.0)

Chest pain

25 (12.5)

Infection with fever

24 (12.0)

Abdominal pain and diarrhea
Length of stay
Mean number of prescribed
medications

n (%)
101 (50.5)

18 (9.0)
4.0 (4.0)

On admission

6.0 (4.0)

During hospitalization

10 (5.0)

On discharge

7.0 (4.0)

T2DM: Type 2 diabetes mellitus, CKD: chronic kidney disease, and IHD: ischemic heart disease.
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Table 2. Medication variables, numbers, and ratios of identified cases of PPO for all prescribed medications for the study population at
each stage in the hospital journey.
Upon

During

admission

hospitalization

1,212

1,916

1,377

Number of drugs prescribed on regular basis (%)

1,158 (95.5)

1,837(95.9)

1,279 (92.9)

Number of drugs prescribed when required (%)

54 (4.5)

79 (4.1)

98 (7.1)

Parameter

On discharge

Medication variables
Number of all drugs prescribed

Cases of PPO
Total number

126

134

131

0 (± 1.0)

0 (± 1.0)

0 (± 1.0)

10.4 (8.7–12.1)

7.0 (5.9–8.1)

9.5 (8.0–11.0)

0

119 (59.5)

118 (59.0)

121 (60.5)

1

49 (24.5)

46 (23.0)

42 (21.0)

2

23 (11.5)

24 (12.0)

26 (13.0)

3

5 (2.5)

8 (4.0)

7 (3.5)

4 or more

4 (2.0)

4 (2.0)

4 (2.0)

Median number per patient (±IQR)
Prevalence of PPO [96% CI]
Number of PPO cases per patient (%)

IQR: interquartile range and 95% CI: 95% confidence interval.

peripheral vascular disease, unless the patient’s status is end-oflife or age is >85 years” (Table 3).
Associated factors with increased risk of potential prescribing
errors
The results of the logistic regression analysis showed
that the higher number of medical conditions was associated
with increased risk of PPO occurrence upon admission, during
hospitalization, and on discharge (p value < 0.05), while none
of the other studied factors showed a significant association with
PPO occurrence, as shown in Table 4.
DISCUSSION
Recent studies in Jordan showed that drug prescribing
omission was one of the major errors detected in implementing
the medication reconciliation process in different settings (Abu
Farha et al., 2018; Abu Hammour and Abdel Jalil, 2016; Salameh
et al., 2019). Nonetheless, this is the first study using validated
START V2 criteria to identify the rate of omissions of appropriate
medications in older patients in Arab countries. The results
indicated high prevalence of identified cases of PPOs among the
study population during their hospital stay.
The application of the START V2 criteria in the present
study revealed that over one-third of the patients had one or more
appropriate medications omitted during their hospital stay (40.5%
upon admission, 41.0% during hospitalization, and 39.5% on
discharge). START V2 criteria have also been seen in the practice
in a few studies conducted in European countries (Lang et al., 2010;
Miquel et al., 2010; Ryan et al., 2009). Ryan et al. (2009) reported
that PPOs were identified in 22.7% of Irish patients (Ryan et al.,
2009). However, other studies showed even higher percentages of
patients exposed to PPOs. Miquel et al. (2010) reported that 54%
of nursing home residents were exposed to PPOs (Miquel et al.,

2010). Lang et al. (2010) noted that 65% of hospitalized mentally
ill older patients also experienced PPOs (Lang et al., 2010).
Generally speaking, omissions in this special group of
patients could be related to the desire of healthcare professionals to
avoid polypharmacy. This is due to the lack of clear-cut evidence
of the efficacy of polypharmacy in frail patients aged 80 years or
more or to avoid the possible side effects of such medications. As
for vaccinations, a possible reason for omissions could be related
to low awareness of the importance of vaccines (Williams et al.,
2016).
Classifying the identified cases of PPOs into drug
classes in this study demonstrated that the most common drug
classes associated with identified PPO cases involved vaccines,
ACEIs, antiplatelets, statins, and vitamin D/calcium supplements.
The findings of the present study were similar to results that
were reported by other published studies (Gallagher et al., 2011;
Frankenthal et al., 2013; Liu et al., 2012; Ryan et al., 2009).
It is interesting to note that there were slight variations
in the percentages of patients exposed to one or two or more cases
of PPOs over their hospital journey. Attributable to the fact is that
if patients had prescription omissions upon admission, then the
probability of recognizing these omissions is minimal. As a result,
patients may be hospitalized and discharged with the same case
of PPO.
The most common factors associated with identified
cases of PPOs in the previous studies were the number of
comorbidities. Lang et al. (2010) reported that identified cases of
PPOs were relatively common among older patients discharged
from the hospital to the community and those cases were found
to be associated with a high number of comorbidities (Lang et al.,
2010).
Regression analysis showed no association was found
between PPOs occurrence and the number of medications
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Figure 1. Drug classes involved in the identified cases of PPOs at different stages of the hospital stay.

Table 3. Prevalence of potentially inappropriate prescribing medication among the study population by individual START criteria
description.
Upon admission
N (%)

During
hospitalization
N (%)

On discharge N
(%)

I. Seasonal trivalent influenza vaccine annually, Pneumococcal vaccine at
least once after age 65 according to national guidelines

69 (54.8)

69 (51.5)

68 (51.9)

A6. ACE inhibitor with systolic heart failure and/or documented coronary
artery disease

19 (15.10)

19 (14.2)

17 (13.0)

A5. Statin therapy with a documented history of coronary, cerebral, or
peripheral vascular disease, unless the patient’s status is end-of-life or age
is > 85 years

11 (8.7)

12 (9.0)

13 (9.9)

E5. Vitamin D supplements in older people who are housebound or
experiencing falls or with osteopenia (Bone Mineral Density T-score is >
−1.0 but < −2.5 in multiple sites)

9 (7.1)

9 (6.7)

6 (4.6)

F1. ACE inhibitor or Angiotensin Receptor Blocker (if intolerant of
ACE inhibitor) in diabetes with evidence of renal disease i.e., dipstick
proteinuria or microalbuminuria (>30 mg/24 hours) with or without serum
biochemical renal impairment

5 (4.0)

5 (3.7)

5 (3.8)

A2. Aspirin (75–160 mg once daily) in the presence of chronic atrial
fibrillation, where Vitamin K antagonists or direct thrombin inhibitors or
factor Xa inhibitors are contraindicated

4 (3.2)

5 (3.7)

4 (3.1)

E3. Vitamin D and calcium supplement in patients with known
osteoporosis and/or previous fragility fracture(s) and/or (Bone Mineral
Density T-scores more than −2.5 in multiple sites)

1 (0.7)

2 (1.5)

6 (4.6)

Others

8 (6.3)

12 (9.0)

12 (9.2)

START criterion
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Table 4. Logistic regression analysis of factors affecting the occurrence of PPO upon admission, during hospitalization, and on discharge.
Variables

Dependent variable: PPO occurrence
0: no, 1: yes
Upon

During hospitalization

Upon

admission
Age

discharge

OR

p value

OR

p value

OR

p value

0.985

0.498

0.983

0.428

0.990

0.665

Gender
Male
Female

Reference

Reference

Reference

0.798

0.438

0.903

0.737

1.099

0.753

Number of prescribed medications

1.059

0.162

1.019

0.643

1.065

0.142

Number of medical conditions

1.242

0.021*

1.215

0.037*

1.230

0.033*

*Significant at 0.05 significance level.

prescribed in this study. Similar to the present study findings,
Ryan et al. (2009) reported no significant relationship between the
numbers of medications prescribed and identified cases of PPOs
(Ryan et al., 2009). On the contrary, Kuijpers et al. (2008) reported
that the occurrence of PPO cases was related to the number of
medications prescribed.
This difference could be due to variations in the study
population, the setting, and the assessment method. On the other
hand, a significant association was found between the occurrence
of PPOs and the number of medical conditions. A possible reason
is that in older people with comorbidities healthcare providers set
individual priorities to management instead of treating all diseases
and conditions (Blanco-Reina et al., 2015; Gorup and Šter, 2017).
Surprisingly, other researchers claimed that underuse also had
strong associations with mortality and hospitalization (BlancoReina et al., 2015). Therefore, future research in other larger study
populations is required to explain these differences, confirm these
results, and show their clinical impact.
It is worth mentioning the strengths and limitations of
this study. One strength is that the cases of PPOs were reported
according to a validated instrument. However, the number of
reported cases of PPOs may have been underestimated as a result of
possible incomplete documentation. Additionally, overestimation
is possible as a result of lacking the information on conditions for
which therapeutic omissions could be appropriate. Furthermore,
data were collected for older patients who were admitted to one
hospital only. Therefore, results cannot be generalized to other
patients and these omissions could be considered potential or
probable omissions, as the treatment of patients may be subject to
physician’s judgment.
The START tool has been reported to be a user-friendly
tool that can identify cases of inappropriate omissions. Utilizing
this tool, the results of the present study revealed high prevalence
of omission of indicated appropriate medications in acutely ill
hospitalized older patients, particularly in regard to vaccines and
cardiovascular drugs. An improvement of quality of prescription
for older patients was also highlighted by the results of the present
study in addition to the need to revise the management plan of
disease for polymedicated older patients using these criteria,

depending on the conclusions of the previous studies that showed
that the application of START criteria significantly improves
medication appropriateness and the quality of life. This present
study has established baseline research in a teaching hospital to use
specific tools like START criteria to detect the cases of PPOs and
ultimately improve the quality of prescription for older patients.
Future research examining the impact of softwaregenerated START criteria on drug-related hospitalizations and
quality of life is needed for implementing medication prescription
in day-to-day practice, bearing in mind that such criteria cannot
replace clinical judgment. A recent first clinical trial to examine the
effectiveness of a software intervention on incidental adverse drug
reactions and associated healthcare costs during hospitalization for
older patients with polypharmacy and comorbidities is ongoing
(Lavan et al., 2019). On the contrary, other researchers claimed
that the application of such software did not reduce adverse drug
reaction incidence during hospitalization (O’Mahony et al., 2020).
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