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Abstract 1 

Objectives: Hospital-based patient medicines helpline services (PMHS) and medicines information 2 

services for the general public (MISGP) are available in many countries to support people with their 3 

medicines. Our aim was to examine the available evidence regarding the effectiveness of PMHS and 4 

MISGP. 5 

Methods: Searches were conducted using Medline, EMBASE, CINAHL, Scopus, and Web of Science, 6 

on 11th August 2018. Forward and backward citation searches were conducted, grey literature was 7 

searched, and study quality/risk of bias was assessed. Findings were synthesised in a narrative 8 

synthesis. Where appropriate, weighted means were calculated.  9 

Key findings: Thirty-two studies were identified for inclusion (seventeen published articles, fifteen 10 

conference abstracts). Eighteen studies were conducted within the United Kingdom. Mean quality 11 

assessment was moderate (51%); risk of bias was high (63%). PMHS and MISGP are both typically 12 

perceived as positive (e.g., 94% and 91% of participants were satisfied with using a PMHS and 13 

MISGP, respectively). For PMHS, advice is reported to be usually followed (94%, and 66% for MISGP). 14 

For both services, users report several positive outcomes (e.g., problems resolved/avoided, feeling 15 

reassured, and improved health). PMHS may also be effective for correcting medicines-related 16 

errors (up to 39% of calls may concern errors), and for potentially avoiding medicines-related harm 17 

(48% of enquiries concerned situations that were judged to have the potential to harm patients). 18 

Conclusions: Findings suggest that both PMHS and MISGP may be a beneficial source of medicines-19 

related support. However, the moderate quality and high risk of bias of studies highlight that more 20 

high-quality research is needed. 21 

Registration: PROSPERO CRD42017075165 22 

Keywords: systematic review, patient medicines helpline, medicines information, drug information, 23 

hospital pharmacy, drug information center.  24 



Running Head: Effectiveness of medicines information services 

 

Page 4 of 34 
 

INTRODUCTION 1 

Prescription and over-the-counter medications are both fundamental and commonplace 2 

components of healthcare worldwide. For example, approximately half of people in both the United 3 

Kingdom and the United States of America take at least one prescribed medication on a regular basis 4 

[1, 2]. Additionally, the use of medications is increasing. In the UK, there was a 65% increase in the 5 

annual number of prescriptions dispensed between 1999 and 2009, from approximately 653 million 6 

to 1,074 million [3, 4]. A growing number of studies suggest that patients have a need for 7 

information and support regarding their medicines. Approximately 40% of patients who have been 8 

discharged from hospital may subsequently experience medicines-related problems, including 9 

medicines-related errors [5-13]. Findings indicate that patients often lack knowledge about their 10 

medications following hospital discharge [14-18], and that many patients report not receiving 11 

important medicines-related information [19-21]. World Health Organisation (WHO) policy states 12 

that offering information on medicines via Medicines Information centres, and providing public 13 

education about medicines, are two of twelve essential interventions to promote the rational use of 14 

medicines [22]. Therefore, medicines information (MI) services have been established in many 15 

countries to support patients and the general public with their medicines. 16 

Patient medicines helpline services 17 

In the UK, patient medicines helpline services (PMHS) are available for patients who have 18 

received care within some secondary healthcare settings [23]. The primary function of a PMHS is to 19 

enable discharged patients to communicate with a pharmacy professional from the healthcare 20 

setting where they recently received care. PMHS are therefore a means of providing medicines-21 

related support following hospital discharge. The first PMHS was established in the UK in 1992 [24], 22 

and a survey conducted in 2017 found that 52% of NHS Trusts1 in England currently provide a PMHS 23 

[23]. 24 
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Although PMHS were initially set up to improve patients’ knowledge and use of their 1 

medicines, recent guidelines for their implementation have suggested other benefits, for both 2 

service users and healthcare organisations [25]. Additional benefits include reducing harm to 3 

patients, highlighting and correcting medicine-related errors, reducing unnecessary use of other 4 

healthcare services, and improving the patient experience of healthcare services. While useful, the 5 

list of proposed benefits is not currently evidence-based, which is likely to limit their impact.  6 

Medicines Information services for the general public 7 

In many countries, medicines information (MI) services are provided for the general public, 8 

rather than primarily for patients of a specific hospital (from here, MI services for the general public 9 

will be referred to as MISGP). Therefore, MISGP are available for patients and also the wider 10 

community, and their aim is typically to provide information and support for any medication. Their 11 

remit therefore differs to that of PMHS, which specifically function to provide information and 12 

support regarding medication pertaining to a recent period of hospital care. MISGP are often 13 

provided from Drug Information (DI) Centres or Drug and Poison Information Centres that are often 14 

regional or national in scope rather than local to specific hospitals [26-32]. Additionally, the general 15 

public in some non-UK countries such as the United States may also have the option of acquiring MI 16 

from services that provide alternative communication methods to telephone helplines, such as 17 

online “Ask-the-Pharmacist” services [33-35].  18 

Aim 19 

To date, a review of the literature has not been conducted which brings together the 20 

available evidence as to the effectiveness of either PMHS or MISGP, nor the quality of the evidence. 21 

The aim of this systematic review was to answer the following research question: What is the 22 

available evidence regarding the effectiveness of PMHS and MISGP?  23 

METHODS 24 
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The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) [36] was 1 

used in the planning, conducting, and reporting of this systematic review. The PRISMA statement 2 

protocol counterpart (PRISMA-P;  [37]) was used to develop the protocol for this review. The 3 

protocol was registered with the International Prospective Register of Systematic Reviews 4 

(PROSPERO) on 10th October 2017 (registration number CRD42017075165) [38].  5 

Eligibility criteria 6 

Studies were included in this systematic review if they used any design in order to examine 7 

any outcomes for service users, service providers, and/or healthcare organisations pertaining to the 8 

effectiveness of PMHS and/or MISGP. Service users’ perceptions of the value of MI services was 9 

included as a type of effectiveness, since UK policies emphasise the importance of the patient 10 

experience, that the NHS is committed to patient involvement in healthcare, and that services 11 

should be shaped around patients’ needs [39-41]. 12 

For the purpose of this systematic review, PMHS and a MISGP were considered to have the 13 

following characteristics: 14 

(1) A service involving any type of distance communication between the service user and service 15 

provider, instigated by the service user. 16 

(2) A service primarily providing MI, and not general clinical information and advice. The service 17 

could cater for enquiries about prescribed medicines and/or over-the-counter medicines. However, 18 

services that functioned to predominantly answer enquiries about the following were excluded: 19 

complementary and alternative medicines, illicit drugs, and poisonings. Additionally, telepharmacy 20 

and e-pharmacy services typically provide a general pharmacy service rather than an MI service, 21 

albeit remotely [42]. Therefore, we excluded studies that examined telepharmacy services and/or e-22 

pharmacy services. Services that provide MI for both healthcare professionals and patients/public 23 
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were also considered. However, studies were only included if relevant findings for patients/public 1 

were separately reported to the findings for healthcare professionals. 2 

(3) A service that operated from any setting, within any country. 3 

(4) A service available over a sustained period of time. Therefore, we excluded studies that 4 

examined services that were available for a limited time only (e.g., a medicine phone-in day). 5 

(5) For PMHS: a service for patients and/or carers of patients who received care from the healthcare 6 

organisation that provides the helpline. For MISGP: a service for the general public of a region or 7 

nation. 8 

We included published studies (including published theses), unpublished studies, abstracts, 9 

and conference proceedings that were written in English. Abstracts and conference proceedings 10 

were only included if there was sufficient reporting of method and results to meet our study 11 

objectives. We included articles written in non-English languages where the abstract was reported in 12 

the English language, if the abstract alone provided information to support our research objectives. 13 

We excluded studies if the data were presented in a subsequently published format (e.g., we 14 

excluded a study in a conference proceeding if it was subsequently published as a full-text article). 15 

No restriction was made regarding year of publication.  16 

Search strategy 17 

Searches were conducted using Medline, EMBASE, CINAHL, Scopus, and Web of Science 18 

(Science Citation Index Expanded, Social Science Citation Index, Conference Proceedings Citation 19 

Index – Science, Conference Proceedings Citation Index – Social Science & Humanities, Emerging 20 

Sources Citation Index). Where possible, searches were conducted using both free-text and subject 21 

headings. Search terms and the search strategy were determined for EMBASE, and subsequently 22 

adapted to the syntax and subject headings of the other databases (see Supplementary file 1 for the 23 

EMBASE search strategy). Searches were conducted on 1st August 2017 and updated on 11th August 24 
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2018. Forward and backward citation searches were conducted for all included studies. Forward 1 

citation searches were conducted on 11th August 2018, using Scopus, Web of Science, and Google 2 

Scholar. 3 

The following grey literature sources were searched: grey literature databases (OpenGrey, 4 

and ProQuest database for dissertations and theses), Google and Google Scholar, conferences 5 

proceedings, and consultation with experts (see Supplementary file 2 for further details).  6 

Screening and selection of studies 7 

Literature search results for all databases were exported to Covidence [43], duplicates were 8 

removed, and studies were screened and selected. Two researchers independently screened all titles 9 

and abstracts for relevance, and disagreements were resolved by discussion. Articles that met the 10 

inclusion criteria, or where there was any uncertainty, were obtained in complete form. Full text 11 

reports were then independently examined against the inclusion criteria by one researcher, who 12 

examined them all, and two postgraduate researchers from the University of Bath, who each 13 

examined 50%. Any remaining disagreements were resolved by discussion between two researchers.  14 

Data extraction 15 

Data extraction was conducted by one researcher using a data extraction form, with 20% 16 

verified by another researcher (see Supplementary file 3 for the data extraction form). No 17 

discrepancies were found. Details from all data extraction forms were subsequently entered into an 18 

Excel spreadsheet, in preparation for analysis. Raw data were not analysed for this systematic 19 

review. However, where there was the potential to attain data in a more relevant format, authors of 20 

studies were contacted.  21 

Quality assessment of included studies 22 



Running Head: Effectiveness of medicines information services 

 

Page 9 of 34 
 

The AXIS tool [44] was chosen to assess both risk of bias and quality, for the purpose of 1 

information and synthesis, and not to exclude studies from this systematic review. The AXIS tool 2 

comprises 20 items, most of which were relevant for the descriptive cross-sectional studies likely to 3 

comprise the majority of studies in this systematic review. Different study designs have the potential 4 

for different biases, and the three main potential biases in cross-sectional and descriptive studies 5 

pertain to the proper selection of the sample (selection bias), the soundness of outcome 6 

measurement (measurement bias), and the selective reporting of findings (reporting bias) [45-48]. 7 

The AXIS tool comprises subscales for separately measuring risk of bias, quality of reporting, and 8 

quality of study design. The risk of bias items allow for the measurement of selection bias, 9 

measurement bias, and reporting bias.  10 

Each included study, for which there was a full report of the study that was written in 11 

English, was independently appraised for quality by two researchers. Only full reports were 12 

appraised, since they contained enough information to adequately assess the risk of bias and the 13 

quality of reporting. Disagreements were resolved through discussion between two researchers .  14 

Narrative synthesis 15 

Findings were synthesised in a narrative synthesis around the study objectives. The narrative 16 

synthesis was undertaken based upon the guidelines of Popay et al. [49]. Due to heterogeneity in the 17 

services evaluated and the research methodologies employed, meta-analysis was not considered 18 

appropriate. However, where relevant, weighted averages were calculated across studies to account 19 

for the potential impact of varying sample sizes.  20 

RESULTS 21 

Study selection 22 

A total of thirty-two studies were identified for inclusion in this review. Figure 1 shows a 23 

flow diagram of the study selection process. 24 
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Study characteristics 1 

All of the included studies are summarised in Table 1. Of the thirty-two included studies, 2 

seventeen studies contained data that examined a MISGP (53%) and fifteen studies contained data 3 

that examined a PMHS (47%). Seventeen were published studies in peer-reviewed journals (53%), 4 

and fifteen were conference abstracts (47%).  5 

Of the thirty-two studies, eighteen were evaluating services in the UK (56%), six were 6 

evaluating services in North America (19%), five were evaluating services in other countries within 7 

Europe (16%), and three were evaluating services in other areas of the world (9%). 8 

Four study designs have been used to examine the effectiveness of PMHS and MISGP: cross-9 

sectional surveys of service users (twenty-seven studies; 84%), retrospective review of enquiries 10 

(seven studies; 22%), retrospective reviews of answers using expert panels (four studies; 13%), and 11 

cross-sectional surveys of service providers (one study; 3%). Six studies had more than one design 12 

(19%).  13 

Quality assessment and risk of bias within studies 14 

Sixteen studies met our criteria for quality and risk of bias assessment (i.e., a full report, 15 

written in English). Fleiss Kappa was conducted, showing that there was substantial agreement 16 

between raters [50], K = .63 (95% CI, .53 to .73), p = .000.  17 

The mean percentage for overall quality for the sixteen assessed studies was 51% (range = 18 

25%-95%). For the Risk of Bias subscale, the mean percentage for risk of bias across the studies was 19 

63% (range =17%-100%). For the Quality of Reporting subscale, the mean percentage across the 20 

studies was 59% (range = 14%-100%). For the Quality of Study Design subscale, the mean percentage 21 

across the studies was 55% (range = 29%-100%) (See Supplementary file 4 for the overall scores and 22 

percentages of quality and risk of bias for all sixteen studies). 23 

Effectiveness of PMHS and MISGP 24 

Service users’ perceptions of using a PMHS or MISGP 25 
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Twenty-two studies examined services users' perceptions of using PMHS and MISGP, using 1 

self-report survey methods. Twelve studies examined a MISGP and ten examined a PMHS. Nineteen 2 

outcomes were reported, and are presented in Table 2. More outcomes were reported for PMHS 3 

than for MISGP (fourteen and eleven, respectively). Most outcomes were reported by a high 4 

percentage of enquirers (typically, 90% and above).  5 

 Two studies reported negative feedback from survey respondents [51, 52]. Bramley and 6 

Hollamby [51] surveyed 97 patients who used one of several PMHS in London between 2011 and 7 

2013. Negative feedback reported by service users were: being provided with insufficient 8 

information; feeling that they did not gain anything from calling the helpline, since they were 9 

referred to their GP; being told to contact another person, which prolonged the process; and being 10 

advised with unclear language. However, the authors did not report actual percentages of 11 

participants who were affected by each of these issues. 12 

 Out of 67 service users surveyed by Bramley et al. [52], 15% (n = 10) disclosed issues with 13 

the PMHS they used. Three patients reported that the helpline advisor could not answer their 14 

question, three patients were referred to somebody who could not help them, two patients said that 15 

they were not counselled on potential side effects, one patient felt confused by the advice, and one 16 

patient reported being given irrelevant advice. 17 

Impact of using a PMHS or MISGP for service users 18 

Service users’ perceptions of the impact of using a PMHS or MISGP 19 

Twenty-one studies examined service users’ perceptions of the positive impact of using a 20 

PMHS or MISGP, using self-report survey methods. Eleven studies examined a MISGP and ten 21 

examined a PMHS. Sixteen outcomes were reported, and the findings are presented in Table 3. More 22 

outcomes were reported for PMHS than for MISGP (sixteen and eight, respectively).  23 
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Four studies reported whether there were negative outcomes for the patient/enquirer’s 1 

health, wellbeing or symptoms that could be directly attributed to using the MI service. For PMHS, 2 

one study found that there were no reported negative effects [53], and another study found that, 3 

out of 58 respondents, 6% reported some negative impact on social wellbeing and physical 4 

wellbeing, and 4% reported some negative impact on emotional wellbeing [54]. Additionally, a 5 

quarter of their sample felt more anxious after using a PMHS (exact percentage not reported) [54]. 6 

For MISGP, one study found that, out of 920 respondents, 1% reported poorer health [55], and 7 

another study found that, out of 123 respondents, 5% reported that their condition was worse [56].  8 

Use of expert panels to examine the impact of PMHS and MISGP 9 

Two studies included a design whereby an expert panel reviewed enquiries and answers 10 

provided by a PMHS [52, 57]. In one of the studies, the expert panel comprised three independent 11 

experts in medicine, pharmacology and patient safety methodology [57], and in the other study the 12 

expert panel comprised twelve MI pharmacists [52]. For the two studies, the panels agreed that 13 

there was a potential positive impact on patient care or outcome in 74% and 89% of cases (n = 46/62 14 

and n = 16/18, respectively), and that there was a potential positive impact on medication safety in 15 

71% and 78% of cases (n = 44/62 and n = 14/18, respectively). 16 

Two studies included a design whereby an expert panel reviewed enquiries and answers 17 

provided by a MISGP [58, 59]. Melnyk et al. [59] used an expert panel (two clinical pharmacists and 18 

two physicians experienced in general medicine) to classify the potential impact on patient outcome 19 

of responses to sixty-eight enquiries to a MISGP in Canada. None of the responses were considered 20 

to result in a negative outcome. There were 25 potential positive patient outcomes (37%). Of the 21 

queries that potentially resulted in a positive patient outcome, medication administration may have 22 

been optimised in 44% of cases, there may have been a reduction/elimination of symptoms in 44% 23 

of cases, and there may have been a prevention of disease/symptoms in 12% of cases. 24 
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Rhodes et al. [58] used an expert panel (membership not reported) to evaluate the 1 

perceived impact of 200 enquiries to a MISGP in France. They found that 81% of responses to 2 

enquiries were evaluated as potentially having a significant, very significant, or vital impact (n = 3 

162/200). The remaining 19% were evaluated as having no significant impact (n = 38/200). 4 

Preventing harm from medicines 5 

One study examined the potential for harm pertaining to the enquiries received by a PMHS 6 

[60]. This was achieved by coding 500 calls as to whether or not they pertained to harm (harm was 7 

defined as temporary or permanent impairment of the physical, emotional or psychological function 8 

or structure of the body and/or pain resulting therefrom, requiring intervention). Findings identified 9 

that 48% of enquiries were judged to have the potential for harm from the medicine/s in question. 10 

Of these, 17% were then categorised as Harm Index Category F (requiring intervention and referral), 11 

19.9% were categorised as Harm Index Category E (temporary harm not requiring follow-up), and 12 

78.4% were categorised as Harm Index Categories B-D (an error occurred, but did not cause harm). 13 

This suggests that PMHS have the potential to prevent medicines-related harm to patients. 14 

However, a limitation of this study is that only one researcher (expertise not reported) coded the 15 

enquiries. 16 

Correcting medicines-related errors 17 

Six studies reported data from retrospective reviews of enquiries to PMHS, to establish the 18 

percentage that were regarding medication errors [57, 60-64]. Combined, the studies found that 19 

between 8% and 39% of calls to PMHS concerned errors (mean = 26%; weighted mean = 28%). This 20 

suggests that correcting errors is an important function of PMHS. However, it is unknown whether 21 

different definitions of an error were used across the studies, which may have influenced the results. 22 

Additionally, one study reported that only one researcher coded enquiries [60], and the remaining 23 

five studies did not report the number of coders used. 24 

Reducing the burden upon other healthcare services 25 
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 Six studies reported the percentages of service users who would use alternative healthcare 1 

professionals/services had the MI service not been available; two examining PMHS [53, 64] and four 2 

examining MISGP [56, 65-67]. The findings are presented in Table 4. Additionally, out of 920 3 

respondents Maywald et al. found that 18% of callers to a MISGP in Germany believed that the 4 

advice they received prevented a visit to their physician [55].  5 

Economic impact 6 

Two studies explored the economic impact of MISGP. Both studies were available as 7 

conference abstracts only, therefore their descriptions were limited.  8 

Alomi et al. (2015) sought to establish the cost-efficiency of a national MISGP in Saudi 9 

Arabia, by analysing all calls in 2014 and predicting the cost for each had the service not been 10 

available [68]. They estimated that the cost avoidance of answering public enquiries for one year 11 

was $80,806. However, they did not provide details as to how this was assessed. 12 

Rhodes et al. (2017) conducted an analysis of 200 calls received in 2016 to a national MISGP 13 

in France. Using an expert panel, they concluded that 25% of calls to the service had an economic 14 

impact, although they do not report what impact, nor the monetary value of the impact. 15 

Service providers’ opinions as to the effectiveness of their service 16 

Williams et al. (2018) surveyed pharmacy professionals (MI Pharmacists and Chief 17 

Pharmacists) in 2017 for their perceptions regarding the major benefits of their helpline service. The 18 

top ten perceived benefits were: avoiding harm to patients (88%; n = 137/156), improving patient 19 

medication adherence (85%; n = 133/156), providing assurance to patients that they can access 20 

professional help from home (83%; n = 129/156), improving the patient experience (80%; n = 21 

125/156), supporting patient discharge (76%; n = 119/156), optimising medicines (75%; n = 22 

117/156), identifying errors (75%; n = 117/156), reducing medicines-related readmissions (65%; n = 23 

101/156), learning from adverse patient experiences (55%; n = 86/156), and reducing visits to other 24 
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healthcare services (51%; n = 80/156). However, a limitation of this study as a measure of 1 

effectiveness is that it relied upon the perceptions of service providers rather than a direct measure. 2 

Results also may be biased if participants were apprehensive about reporting any negative or poor 3 

aspects of their service. 4 

DISCUSSION 5 

 This systematic review examined the available evidence regarding the effectiveness of 6 

medicines information services for patients and the general public. The evidence suggests that both 7 

PMHS and MISGP may help to increase service users’ knowledge, understanding and use of their 8 

medicines, and that advice is typically reported as being followed. Both PMHS and MISGP are 9 

typically perceived as positive by service users (e.g., satisfaction ratings are typically very high), and 10 

service users may report several positive outcomes attributed to using PMHS such as problems being 11 

resolved or avoided, and experiencing improvements to their health.  12 

Studies also suggest that both PMHS and MISGP may have an impact upon other healthcare 13 

services, such as reducing the burden upon primary care (i.e., if the helpline did not exist, 14 

respondents report that they would likely contact their GP instead; weighted mean for PMHS = 41%; 15 

weighted mean for MISGP = 38%). This is topical, given that the average waiting time from booking a 16 

standard appointment to seeing a GP in England in 2016 and 2017 was estimated to be 17 

approximately two weeks [69].  This suggests that, by increasing patients’ and carers’ awareness of 18 

MI services that are available to them, patients can receive support much sooner than if they book 19 

an appointment to see their GP, and GP time will be less taken up with answering MI queries that 20 

may be more appropriately dealt with via MI pharmacists.  21 

Although a larger number of studies have been conducted to examine a MISGP compared 22 

with a PMHS, more outcomes have been reported for PMHS than for MISGP. Of those outcomes 23 

reported for both service types, some outcomes are superior for PMHS whereas other outcomes are 24 
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superior for MISGP. However, it is not legitimate to draw comparisons between the effectiveness of 1 

the two service types based upon the available evidence in this review, since no evidence was found 2 

that compared the two service types within the same study. Additionally, a comparison between the 3 

two service types may be inappropriate, since their functions are not exactly the same. A recent 4 

study by Badiani et al. [62] found that, out of 200 enquiries to their PMHS, 75% required access to 5 

hospital-based resources (e.g., patients’ electronic medical records, and contacting a healthcare 6 

professional involved in the patient’s care). Badiani et al. conclude that their findings support the 7 

value of hospitals providing a PMHS for their own patients, rather than having a smaller number of 8 

centralised MI services for all individuals within a region. It may be that MISGP are suitable for more 9 

general enquiries that do not require access to a patients’ record (e.g., enquiries pertaining to over-10 

the-counter medicines), whereas PMHS may be more suitable for more complex enquiries pertaining 11 

to medicines specifically prescribed from the hospital where the enquirer recently received care.  12 

Future research could aim to establish this by examining the types of enquiries made to the two 13 

different services. Due to their different functions, it may be that providing patients and the general 14 

public with both PMHS and MISGP, whether separately or combined, is useful for supporting them 15 

regarding all types of medicines-related queries. 16 

A potential strength of the available evidence is that several different study designs have 17 

been used to examine the effectiveness of MI services, including retrospective reviews of enquiries, 18 

use of expert panels, and cross-sectional surveys with service users and service providers. However, 19 

the use of a variety of study designs can only be considered a strength if the studies themselves are 20 

methodologically robust and of a high quality. We found that the overall quality of the evidence was 21 

moderate (on average, 51%), and there was a high risk of bias in study articles (on average, 63%). 22 

Most of the included studies were service evaluations whereby study authors had evaluated their 23 

own service. Additionally, evidence was primarily based upon self-report methods, and such findings 24 

may be subject to bias since service users’ perceptions of impact may not be the same as actual 25 
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impact. A small number of studies have also been conducted using expert panels, and these also 1 

report PMHS and MISGP to have a positive impact on patient outcomes. However, expert panels 2 

require expertise in judging both the nature of the enquiry and the appropriateness of the response 3 

in the context in which it is made, and such details were not always explicitly reported in the 4 

included studies. This review highlights the need for more high-quality research to adequately 5 

evaluate the impact of these services.  6 

Recommendations 7 

Practice 8 

The evidence from this review shows that PMHS and MISGP may have a number of benefits for 9 

service users and healthcare organisations. Healthcare organisations that currently do not provide 10 

an MI service to patients and/or the public should consider whether the evidence is sufficient to 11 

merit developing their own.  12 

We encourage MI service providers to evaluate the types of enquiries they receive by using 13 

standardised categories and coding instructions/training (e.g., those that were developed by the UK 14 

Medicines Information network; UKMi). This will enable the types of enquiries to be more 15 

appropriately compared across sites and regions within a country, and across countries. Relatedly, 16 

the wide variety in error rates found across studies in this review (i.e., 8% – 39%) may reflect the use 17 

of different definitions as to what constitutes a medicines-related error, since the definition of an 18 

error has been found to have an effect upon rates [70, 71]. We therefore also recommend that sites 19 

use a standardised definition of ‘medicines-related error’, including a standardised 20 

categorisation/coding scheme for collecting and analysing enquiry data.  21 

Future research 22 
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Further research is needed to examine the effectiveness of both PMHS and MISGP (both in the 1 

UK and internationally), and we encourage researchers to use the findings from this review to design 2 

and conduct high-quality studies that fill gaps in the evidence-base for both types of service.  3 

In the UK, the UKMi provide an example survey to collect feedback regarding service users’ 4 

experiences of using PMHS [25]. This tool was used in several of the studies included in this review. 5 

However, the psychometric properties of the tool have not been evaluated, and its reliance upon 6 

checkboxes may produce misleading results. It would therefore be beneficial for a psychometrically 7 

robust survey tool to be developed in order to more adequately examine service users’ perspectives 8 

regarding the effectiveness of PMHS and MISGP. 9 

The evidence in this review is compiled predominantly from studies conducted by sites that have 10 

examined their own service, which may not be generalisable and are at a high risk of bias. For both 11 

types of services, independently-conducted, larger, and higher-quality multi-centre studies are 12 

needed to examine their effectiveness. Relatedly, the average response rate for cross-sectional 13 

surveys completed by service users in this review was 55%, and reported response rates were often 14 

calculated based upon the number of responses received out of the total number of callers who 15 

were asked and who agreed to participate. Therefore, it is questionable as to whether the positive 16 

findings regarding the effectiveness of PMHS and MISGP are generalisable if, for example, those who 17 

had a negative experience chose not to respond, or were not asked to participate in the first place.  18 

Future research could seek to improve the generalisability of survey studies by inviting all callers 19 

during the recruitment phase of the study. Examples of ways to improve response rates include 20 

offering an incentive, providing respondents with different modes of completing the survey (i.e., 21 

postal and online), and by resending the survey to non-responders [72].  22 

Only six of the thirty-two studies that examined the effectiveness of PMHS and MISGP 23 

provided data regarding perceived negative opinions/outcomes of the service. One study found that 24 

15% of service users felt more anxious after using a PMHS, although the study authors did not 25 
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explore reasons for these findings [54]. Therefore, further research could seek to examine both 1 

positive and negative aspects of service users’ experiences. For example, qualitative interviews with 2 

service users could be beneficial for exploring in greater depth the experiences of patients and the 3 

general public regarding their use of a PMHS or a MISGP. This could help to understand why some 4 

callers report feeling more anxious after using a PMHS, and potentially detect other adverse effects 5 

that may not be captured in surveys. Qualitative methods would also be useful for establishing what 6 

patients and the general public want from an MI service, and whether there are specific ways that 7 

PMHS and MISGP could be improved to better suit their needs.  8 

Future research could also examine whether PMHS and MISGP have the potential to reduce 9 

hospital readmission rates, and the extent that the reduced burden upon other healthcare services 10 

(e.g., emergency departments, primary care services) translates into cost savings. Two studies 11 

sought to examine the cost efficiency of MISGP. However, the available evidence was limited, since 12 

the studies were conference abstracts. Such findings could help support sustainable funding models, 13 

thus improving the adoption and maintenance of MI services for patients and the general public 14 

[73]. 15 

Strengths and limitations 16 

 This is the first systematic review that has examined the effectiveness of MI services for 17 

patients and the general public. We have identified, synthesised, and appraised a large body of 18 

evidence regarding MI services for both patients and the general public from countries worldwide. 19 

This has resulted in our development of recommendations to improve current practice in the 20 

operation of MI services, and for areas for future research.  21 

One limitation of this systematic review is that the tool selected to assess the quality and 22 

risk of bias of studies was new, and consequently, its psychometric properties had not been 23 

evaluated [44]. This may have affected the inter-rater agreement that was conducted for this 24 

review. However, we found that our inter-rater agreement was satisfactory [74]. Additionally, the 25 
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issue of lack of psychometric evaluation was common to all of the tools we considered for use in this 1 

study to assess quality and risk of bias. Systematic reviews of tools for assessing quality and risk of 2 

bias have concluded that there is no single obvious candidate tool for assessing the risk of bias or 3 

quality in cross-sectional studies [75-77]. 4 

Relatedly, only sixteen of the thirty-two studies in this review met our eligibility criteria for 5 

the assessment of quality and risk of bias, since most studies were from conference abstracts. Of the 6 

sixteen studies, on average, their quality was found to be moderate (51%; range = 25%-95%) and 7 

their risk of bias was found to be high (63%; range =17%-100%). Therefore, the findings may be 8 

limited due to the lack of high-quality studies currently available.  9 

Another limitation of this review is that we only included articles written in non-English 10 

languages where the abstract was reported in the English language, if the abstract alone provided 11 

information to support our research objectives. Therefore, it may be that some relevant articles 12 

were excluded from this review. However, the maximum number of articles that this could have 13 

applied to was six (out of 8676). Additionally, the search for studies for this review was conducted in 14 

August 2018. It is possible that other studies may have subsequently been published which could 15 

affect the overall findings. 16 

Finally, this systematic review combined the results for MISGP across countries (e.g., USA, 17 

Canada, Germany, France, Netherlands, Israel, Saudi Arabia). It is possible that differences may exist 18 

regarding the provision of MISGP by each of these countries, which may have affected the pooled 19 

findings in our review. However, the aim of our review was to provide an overview of the 20 

effectiveness of MISGP as a starting point for future research to build upon. 21 

Conclusions 22 

This systematic review provides evidence to suggest that PMHS and MISGP may be a 23 

beneficial source of support for recently discharged hospital patients and the general public, 24 
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respectively. Overall, the quality of studies was found to be moderate, and there was a high risk of 1 

bias in the included studies. Most studies were service evaluations conducted by the providers of 2 

their own service. Therefore, more high-quality research is needed to build the evidence-base 3 

regarding the effectiveness of both types of services, ideally by researchers who are independent of 4 

the services being studied. This will enable healthcare commissioners and providers to be better 5 

informed to make decisions regarding robust MI service design and delivery. 6 

LIST OF ABREVIATIONS 7 

NHS = National Health Service; PMHS = patient medicines helpline service; MISGP = medicines 8 

information service for the general public; UK = United Kingdom; MI = medicines information; UKMI 9 

= United Kingdom Medicines Information Network. 10 

DECLARATIONS 11 

Ethics approval and consent to participate 12 

 Not applicable, since the research used secondary data sources collected from published and 13 

unpublished studies. 14 

Consent for publication 15 

 Not applicable. 16 

Availability of data and material 17 

 Not applicable, since no primary data were collected or used for this research. 18 

Competing interests 19 

The authors declare that they have no competing interests. 20 

Funding 21 



Running Head: Effectiveness of medicines information services 

 

Page 22 of 34 
 

 The lead author was funded by a Graduate School Scholarship provided by the University of 1 

Bath. The funder had no role in the study design, the collection, analysis and interpretation of the 2 

data, the writing of the report, and the decision to submit the article for publication. 3 

Endnotes 4 

1. The National Health Service (NHS) in England is organised into NHS Trusts, which are 5 

organisations that provide goods and services for the purposes of health care (e.g., 6 

hospital and community services), and each Trust primarily serves a geographical area 7 

within England. 8 

 9 

 10 

References 11 

1. NHS Digital. Health Survey for England, 2016. UK: NHS Digital. 12 
2. Centers for Disease Control and Prevention. Health, United States, 2013. With special 13 

feature on prescription drugs. Available from: 14 
https://www.cdc.gov/nchs/data/hus/hus13.pdf. Washington, DC: U.S. Department of Health 15 
and Human Services; 2010. 16 

3. Pearce D, Goldblatt P. United Kingdom Health Statistics - Edition 1, 2000. Available from: 17 
http:// http://www.ons.gov.uk/ons/rel/ukhs/united-kingdom-health-18 
statistics/2000/index.html Newport, Wales: Office for National Statistics; 2000. 19 

4. Smith MP, Sweet D, Holley R. United Kingdom Health Statistics - Edition 4, 2010. Available 20 
from: http://www.ons.gov.uk/ons/rel/ukhs/united-kingdom-health-21 
statistics/2010/index.html Newport, Wales: Office for National Statistics; 2010. 22 

5. Marvin V, Vaughan L, Joshua A, Park C, Valentine J. Medication-related problems after 23 
discharge from Acute Care: A telephone follow-up pilot survey. Euro J Hosp Pharm. 24 
2012;19:112. 25 

6. Eijsbroek H, Howell DCJ, Smith F, Shulman R. Medication issues experienced by patients and 26 
carers after discharge from the intensive care unit. J Crit Care. 2013;28:46-50. 27 

7. Ellitt GR, Engblom E, Aslani P, Westerlund T, Chen TF. Drug related problems after discharge 28 
from an Australian teaching hospital. Pharm World Sci. 2010;32:622-630. 29 

8. Mackridge AJ, Rodgers R, Lee D, Morecroft CW, Krska J. Cross-sectional survey of patients' 30 
need for information and support with medicines after discharge from hospital. Int J Pharm 31 
Pract. 2017. 32 

9. Witherington EMA, Pirzada OM, Avery AJ. Communication gaps and readmissions to hospital 33 
for patients aged 75 years and older: Observational study. Qual Saf Health Care. 2008;17:71-34 
75. 35 

10. Michaelson M, Walsh E, Bradley CP, McCague P, Owens R, Sahm LJ. Prescribing error at 36 
hospital discharge: a retrospective review of medication information in an Irish hospital. Ir J 37 
Med Sci. 2017;186:795-800. 38 

https://www.cdc.gov/nchs/data/hus/hus13.pdf
http://www.ons.gov.uk/ons/rel/ukhs/united-kingdom-health-statistics/2000/index.html
http://www.ons.gov.uk/ons/rel/ukhs/united-kingdom-health-statistics/2000/index.html
http://www.ons.gov.uk/ons/rel/ukhs/united-kingdom-health-statistics/2010/index.html
http://www.ons.gov.uk/ons/rel/ukhs/united-kingdom-health-statistics/2010/index.html


Running Head: Effectiveness of medicines information services 

 

Page 23 of 34 
 

11. Mills PR, Weidmann AE, Stewart D. Hospital discharge information communication and 1 
prescribing errors: A narrative literature overview. Euro J Hosp Pharm. 2016;23:3-10. 2 

12. Perren A, Previsdomini M, Cerutti B, Soldini D, Donghi D, Marone C. Omitted and unjustified 3 
medications in the discharge summary. Qual Saf Health Care. 2009;18:205-208. 4 

13. Aldhwaihi K, Schifano F, Pezzolesi C, Umaru N. A systematic review of the nature of 5 
dispensing errors in hospital pharmacies. Integrated Pharmacy Research and Practice. 6 
2016;5:1-10. 7 

14. Holloway A. Patient knowledge and information concerning medication on discharge from 8 
hospital. J Adv Nurs. 1996;24:1169-1174. 9 

15. Menarello G, Mutillo G, Tognoni P, Manara D, Macario G, Deva G, di Giulio P, Nobili A, 10 
Tettamanti M. The knowledge of patients on medication at discharge. Assistenza 11 
Infermieristica e Ricerca. 2009;28:176-182. 12 

16. Kerzman H, Baron-Epel O, Toren O. What do discharged patients know about their 13 
medication? Patient Educ Couns. 2005;56:276-282. 14 

17. Micheli P, Kossovsky MP, Gerstel E, Louis-Simonet M, Sigaud P, Perneger TV, Gaspoz JM. 15 
Patients' knowledge of drug treatments after hospitalisation: The key role of information. 16 
Swiss Med Wkly. 2007;137:614-620. 17 

18. Makaryus AN, Friedman EA. Patients' understanding of their treatment plans and diagnosis 18 
at discharge. Mayo Clin Proc. 2005;80:991-994. 19 

19. Elson R, Blenkinsopp A, Cook H, Kay J, Silcock J. Patients' knowledge of their new medicines 20 
after discharge from hospital: What are the effects of nurse, doctor or pharmacist 21 
counselling and medicines use reviews (MURs)? Int J Pharm Pract. 2014;22:100. 22 

20. Bagge M, Norris P, Heydon S, Tordoff J. Older people's experiences of medicine changes on 23 
leaving hospital. Res Social Adm Pharm. 2014;10:791-800. 24 

21. Flacker J, Park W, Sims A. Hospital discharge information and older patients: Do they get 25 
what they need? J Hosp Med. 2007;2:291-296. 26 

22. World Health Organisation. Policy Perspectives on Medicines. Promoting Rational use of 27 
Medicines: Core Components. .  (Organisation WH ed. Geneva; Sep 2002. 28 

23. Williams MJ, Jones MD, Jordan AL, Scott JA. Operating a patient medicines helpline. A survey 29 
study exploring current practice in England using the RE-AIM evaluation framework. BMC 30 
Health Serv Res. 2018. 31 

24. Raynor T. Dial M for medicine advice. The Health Service Journal. 1994;104:33. 32 
25. Wills S, Hall J, Owen S. Implementing a medicines helpline for hospital patients: A practical 33 

guide for hospital pharmacy. UK: Royal Pharmaceutical Society; 2014. 34 
26. Drew AK, O'Reilly BA. A survey of drug information centres in Australia. Australian Journal of 35 

Hospital Pharmacy. 1995;25:433-436. 36 
27. Lim LY, Chui WK. Pharmacist-operated drug information centres in Singapore. J Clin Pharm 37 

Ther. 1999;24:33-42. 38 
28. Müllerová H, Vlček J. European drug information centres: Survey of activities. Pharm World 39 

Sci. 1998;20:131-135. 40 
29. Bertsche T, Haemmerlein A, Schulz M. German national drug information service: user 41 

satisfaction and potential positive patient outcomes. Pharm World Sci. 2007;29:167-172. 42 
30. Ghane T, Behmanesh Y, Khazaei F. Annual report of recorded phone calls to Iran's drug and 43 

poison information centers (2014-2015). Asia Pacific Journal of Medical Toxicology. 44 
2015;4:97-101. 45 

31. Rosenberg JM, Koumis T, Nathan JP, Cicero LA, McGuire H. Current status of pharmacist-46 
operated drug information centers in the United States. Am J Health Syst Pharm. 47 
2004;61:2023-2032. 48 

32. Scala D, Bracco A, Cozzolino S, Cristinziano A, De Marino C, Di Martino A, Gonzalez E, 49 
Mancini A, Romagnuolo F, Zeuli L. Italian drug information centres: Benchmark report. 50 
Pharm World Sci. 2001;23:217-223. 51 



Running Head: Effectiveness of medicines information services 

 

Page 24 of 34 
 

33. Jariangprasert CS, El-Ibiary SY, Tsourounis C, Assemi M. What women want to know: An 1 
assessment of online questions asked by women using an Ask-the-Pharmacist service. J 2 
Pharm Technol. 2007;23:214-220. 3 

34. Assemi M, Torres NM, Tsourounis C, Kroon LA, McCart GM. Assessment of an online 4 
consumer "ask your pharmacist" service. Ann Pharmacother. 2002;36:787-792. 5 

35. Holmes ER, Desselle SP, Nath DM, Markuss JJ. Ask the pharmacist: An analysis of online drug 6 
information services. Ann Pharmacother. 2005;39:662-667. 7 

36. Liberati A, Altman DG, Tetzlaff J, Mulrow C, Gøtzsche PC, Ioannidis JP, Clarke M, Devereaux 8 
PJ, Kleijnen J, Moher D. The PRISMA statement for reporting systematic reviews and meta-9 
analyses of studies that evaluate healthcare interventions: explanation and elaboration. BMJ 10 
(Clinical research ed.). 2009;339:b2700. 11 

37. Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle PG, Stewart L, 12 
Booth A. Preferred reporting items for systematic review and meta-analysis protocols 13 
(PRISMA-P) 2015:Elaboration and explanation. Br Med J. 2015;349:g7647. 14 

38. Williams MJ, Jones MD, Jordan AL, Scott JA. Examining the impact of hospital-based patient 15 
medicines helpline services. Study protocol for a systematic review and narrative synthesis. 16 
http://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42017075165. 2017. 17 

39. Department of Health. Equity and excellence: Liberating the NHS. London, UK: Department 18 
of Health; 2010. 19 

40. Department of Health. The NHS constitution. London, UK: Department of Health; 2015. 20 
41. Secretary of State for Health. The NHS plan. A plan for invetment. A plan for reform. (Crown 21 

copyright). London, UK: The Stationery Office; 2000. 22 
42. Sood SP, Prakash N, Agrawal RK, Foolchand AAAB. Telepharmacy and ePharmacy: Siamese or 23 

discrete? International Journal of Healthcare Technology and Management. 2008;9:485-494. 24 
43. Covidence. Covidence. About us. Available from: https://www.covidence.org/about-us. 25 

[Accessed 23 June 2017]. 26 
44. Downes MJ, Brennan ML, Williams HC, Dean RS. Development of a critical appraisal tool to 27 

assess the quality of cross-sectional studies (AXIS). BMJ Open. 2016;6. 28 
45. Gyorkos TW, Tannenbaum TN, Abrahamowicz M, Oxman AD, Scott EAF, Millson ME, Rasooly 29 

I, Frank JW, Riben PD, Mathias RG, Best A. An approach to the development of practice 30 
guidelines for community health interventions. Canadian Journal of Public Health. 31 
1994;85:S8-S13. 32 

46. Grimes DA, Schulz KF. Bias and causal associations in observational research. Lancet. 33 
2002;359:248-252. 34 

47. Higgins JPT, Green S. Cochrane Handbook for Systematic Reviews of Interventions. Version 35 
5.1.0 [updated March 2011]. The Cochrane Collaboration; 2011. Available from 36 
www.handbook.cochrane.org. 37 

48. Sedgwick P. Bias in observational study designs: Cross sectional studies. BMJ (Online). 38 
2015;350. 39 

49. Popay J, Roberts H, Sowden A, Petticrew M, Arai L, Rodgers M, Britten N, Roen K, Duffy S. 40 
Guidance on the conduct of narrative synthesis in systematic reviews. A product from the 41 
ESRC Methods programme. Version 1. Lancaster: Lancaster University; 2006. 42 

50. Landis JR, Koch GG. The measurement of observer agreement for categorical data. 43 
Biometrics. 1977;33:159-174. 44 

51. Bramley D, Hollamby M. How can we improve and learn from previous patient helpline 45 
enquiries and their feedback? Poster session presented at: 41st UKMi Practice Development 46 
Seminar; 2015 Sep 11; East Midlands, UK. 47 

52. Bramley D, Innes A, Dass N. Impact of Medicines Helplines on patient satisfaction, patient 48 
outcomes and medicines safety for hospital patients: The development of a rating scale and 49 
an evaluation of patients' opinions. Euro J Hosp Pharm. 2018. 50 

http://www.crd.york.ac.uk/PROSPERO/display_record.php?ID=CRD42017075165
https://www.covidence.org/about-us
file://///campus.bath.ac.uk/files/Pharmacy/ResearchProjects/MDjones/Medecines%20Helplines/PhD/Studies%20and%20chapters/Ch3%20Systematic%20Review/Write-up%20-%20original/Revise%20&%20Resubmit%202/www.handbook.cochrane.org


Running Head: Effectiveness of medicines information services 

 

Page 25 of 34 
 

53. McCartan C. Implementation and evaluation of a pilot medicines helpline for patients 1 
discharged from the Belfast Health and Social Care Trust. Poster session presented at: 42nd 2 
UKMi Practice Development Seminar; 2016 Sep 27; Birmingham, UK. 3 

54. Joseph A, Franklin BD, James D. An evaluation of a hospital-based patient medicines 4 
information helpline. Pharm J. 2004;272:126-129. 5 

55. Maywald U, Schindler C, Krappweis J, Kirch W. First patient-centered drug information 6 
service in Germany: A descriptive study. Ann Pharmacother. 2004;38:2154-2159. 7 

56. Olofinjana O, Connolly A, Taylor D. Outcomes of information provision to callers to a 8 
psychiatric medication helpline. Psychiatr Bull. 2009;33:364-367. 9 

57. Cuthbert M, Malek M, Kinnear M, Johnson J. Does a patient medicines information helpline 10 
improve patient safety outcomes? Poster session presented at: 39th UKMi Practice 11 
Development Seminar; 2013 Sep 13; Birmingham, UK. 12 

58. Rhodes P, Agullo F, Varin P, Boronad C. Assessment of an experimental call centre dedicated 13 
to drug information for outpatients. Euro J Hosp Pharm. 2017;24:A68-A68. 14 

59. Melnyk PS, Shevchuk YM, Remillard AJ. Impact of the dial access drug information service on 15 
patient outcome. Ann Pharmacother. 2000;34:585-592. 16 

60. Marvin V, Park C, Vaughan L, Valentine J. Phone calls to a hospital medicines information 17 
helpline: Analysis of queries from members of the public and assessment of potential for 18 
harm from their medicines. Int J Pharm Pract. 2011;19:115-122. 19 

61. Bramley D, Erskine D, Safdar A, Li SF. How useful are medicines helplines for patients 20 
discharged from hospital? Pharm J. 2014;292:447-450. 21 

62. Badiani A, Wills S, Owen S, Parker J, Hall J. Impact of a medicines helpline for patients. Euro J 22 
Hosp Pharm. 2017;24:196-199. 23 

63. Law S. Development and analysis of the patient medicines helpline. Poster session presented 24 
at: 41st UKMi Practice Development Seminar; 2015 Sep 11; East Midlands, UK. 25 

64. Jones M, Pettitt P. The use of outcome data monitoring in the quality assurance of MI 26 
services. Poster session presented at: 40th UKMi Practice Development Seminar; 2014 Sep 27 
12; Birmingham, UK. 28 

65. Blom ATG, Kam AL, Hielema AP. Evaluation of the Dutch telephone drug information service. 29 
Pharm Weekbl. 1991;126:839-844. 30 

66. Muhammad T, Ghalamkari H, Miller G, Hirst J. A community drug information service. Pharm 31 
J. 1998;260:278-280. 32 

67. Smith GH, Einarson TR. Survey of consumer users of a statewide drug information service. 33 
Am J Hosp Pharm. 1985;42:1557-1561. 34 

68. Alomi YA, Almudaiheem HY, Alamous T, Alshurei S, Alsharafa A, Alzahrani T, Albassri H, 35 
Alenizi K, Alreshedi M, Alathan M, Aljohany N. Cost-efficiency of a national drug information 36 
center through Ministry of Health hotline calling service (937) in Saudi Arabia: Application of 37 
American model. Value Health. 2015;18:A735-A735. 38 

69. Pulse. Average GP waiting times remain at two weeks despite rescue measures 39 
http://www.pulsetoday.co.uk/your-practice/practice-topics/access/average-gp-waiting-40 
times-remain-at-two-weeks-despite-rescue-measures/20034534.article. Accessed 29 Jan 41 
2018. 42 

70. Franklin BD, Vincent C, Schachter M, Barber N. The incidence of prescribing errors in hospital 43 
inpatients: An overview of the research methods. Drug Saf. 2005;28:891-900. 44 

71. McLeod MC, Barber N, Dean Franklin B. Methodological variations and their effects on 45 
reported medication administration error rates. BMJ Quality and Safety. 2013;22:278-289. 46 

72. Jowell R, Roberts C, Fitzgerald R, Eva G. Understanding and improving response rates. In 47 
Measuring Attitudes Cross-Nationally. London, UK: Sage Publications Ltd; 2007 48 

73. Glasgow RE, Vogt TM, Boles SM. Evaluating the public health impact of health promotion 49 
interventions: The RE-AIM framework. Am J Public Health. 1999;89:1322-1327. 50 

74. McHugh ML. Interrater reliability: The kappa statistic. Biochemia Medica. 2012;22:276-282. 51 

http://www.pulsetoday.co.uk/your-practice/practice-topics/access/average-gp-waiting-times-remain-at-two-weeks-despite-rescue-measures/20034534.article
http://www.pulsetoday.co.uk/your-practice/practice-topics/access/average-gp-waiting-times-remain-at-two-weeks-despite-rescue-measures/20034534.article


Running Head: Effectiveness of medicines information services 

 

Page 26 of 34 
 

75. Sanderson S, Tatt ID, Higgins JPT. Tools for assessing quality and susceptibility to bias in 1 
observational studies in epidemiology: A systematic review and annotated bibliography. Int J 2 
Epidemiol. 2007;36:666-676. 3 

76. Jarde A, Losilla JM, Vives J. Methodological quality assessment tools of non-experimental 4 
studies: A systematic review. Anales de Psicologia. 2012;28:617-628. 5 

77. Zeng X, Zhang Y, Kwong JSW, Zhang C, Li S, Sun F, Niu Y, Du L. The methodological quality 6 
assessment tools for preclinical and clinical studies, systematic review and meta-analysis, 7 
and clinical practice guideline: A systematic review. J Evid Based Med. 2015;8:2-10. 8 

78. Ansani NT, Fedutes-Henderson BA, Weber RJ, Smith R, Dean J, Vogt M, Gold K, Kwoh CK, 9 
Osial T, Starz TW. The Drug Information Center Arthritis Project: Providing patients with 10 
interactive and reliable arthritis internet education. Drug Inf J. 2006;40:39-49. 11 

79. Barker L, Badiani A. What do patients think of the UHS medicines helpline? Poster session 12 
presented at: 42nd UKMi Practice Development Seminar; 2016 Sep 27; Birmingham, UK. 13 

80. Bramley D, Dhutty N, Innes A, Patel R. The impact of medicines information advice on 14 
patient care and outcomes: Perceptions of patients using MI helplines. Poster session 15 
presented at: 38th UKMi Professional Development Seminar; 2012 Sep 13-14; University of 16 
Warwick, UK. 17 

81. Bramley D, Lavingia B, Weinman J. Impact of the advice from the medicines information 18 
patient helpline on medication adherence. Poster session presented at: 40th UKMi Practice 19 
Development Seminar; 2014 Sep 12; Birmingham, UK. 20 

82. Conner CS, Murphrey KJ, Sawyer D, Murakami K, Rumack BH, Ford PS. Drug information 21 
services for consumers and health professionals. Am J Hosp Pharm. 1980;37:1215-1219. 22 

83. Conner CS, Sawyer DR, Sbarbaro JA, Sutherland EW, Gelman CJ, Smolinske SC, Rathmann KL. 23 
Medication problems handled by a consumer-oriented drug information center. Am J Hosp 24 
Pharm. 1982;39:849-851. 25 

84. Goltz L, Schroder J, Kosa M, Kirch W. Acceptation of a drug information service - A patient 26 
evaluation. Br J Clin Pharmacol. 2009;68:48-48. 27 

85. Goltz L, Kahnt M, Tuttas K, Kirch W. Drug information for patients offered by a public health 28 
insurance company. Br J Clin Pharmacol. 2011;72:13-13. 29 

86. Heaton R, McKillop C, Nasralla J, Ismail A, Filer C, Mercer L. Value of novel pharmacy 30 
meedication helpline within the rheumatology department. Rheumatology. 2018;57. 31 

87. Markovits N, Hirsch B, Muszkat M, Caraco Y. Drug information service in extreme 32 
polypharmacy. Clin Pharmacol Ther. 2011;89:S64-S64. 33 

88. Melnyk PS, Shevchuk YM, Sue M. Assessment of a Consumer Drug Information Service. Can 34 
Pharm J. 2000;133:28-31. 35 

89. Raccah B, Moshel S, Muszkat M, Caraco Y. Drug information service for elderly patients. Clin 36 
Pharmacol Ther. 2011;89:S65-S65. 37 

90. Rutter PM, Jones W. Enquiry analysis and user opinion of the Drugs in Breastmilk Helpline: a 38 
prospective study. International Breastfeeding Journal. 2012;7. 39 

 40 

Additional files 41 

File name: Supplementary file 1. 42 

File format: .pdf 43 

Title of data: Search strategy for EMBASE 44 



Running Head: Effectiveness of medicines information services 

 

Page 27 of 34 
 

Description of data: Search strategy for EMBASE 1 

 2 

File name: Supplementary file 2. 3 

File format: .pdf 4 

Title of data: Grey literature search strategy 5 

Description of data: Grey literature search strategy 6 

 7 

File name: Supplementary file 3. 8 

File format: .pdf 9 

Title of data: Data extraction form 10 

Description of data: Data extraction form 11 

 12 

File name: Supplementary file 4. 13 

File format: .pdf 14 

Title of data: Quality assessment and risk of bias 15 

Description of data: Quality assessment and risk of bias table16 



Running Head: Effectiveness of medicines information services 

 

Page 28 of 34 
 

Table 1. Studies meeting the eligibility criteria for the systematic review examining medicines information services for patients 
and the public. 

First author, Year 
Publication 

status 
Study design/s Service type Country Sample size 

Alomi, 2015 [68] CA RRE MISGP Saudi Arabia NR 

Ansani, 2006 [78] PS-PR SSU MISGP USA 6 respondents 

Badiani, 2017 [62] PS-PR RRE; SSU PMHS England 637 enquiries; 100 respondents 

Barker, 2016 [79] CA SSU PMHS England 9 respondents 

Blom, 1991 [65] PS-PR SSU MISGP Netherlands 200 respondents 

Bramley, 2012 [80] CA SSU PMHS England 73 respondents 

Bramley, 2014 [61] PS-PR RRE PMHS England 312 enquiries 

Bramley, 2014 [81] CA SSU PMHS England 17 respondents 

Bramley, 2015 [51] CA SSU PMHS England 97 respondents 

Bramley, 2018 [52] PS-PR RRA-EP; SSU PMHS England 67 respondents 

Conner, 1980 [82] PS-PR SSU MISGP USA 73 respondents 

Conner, 1982 [83] PS-PR SSU MISGP USA 793 respondents 

Cuthbert, 2013 [57] CA RRE; RRA-EP; SSU PMHS Scotland 18 enquiries; 17 respondents 

Goltz, 2009 [84] CA SSU MISGP Germany 151 respondents 

Goltz, 2011 [85] CA SSU MISGP Germany 496 respondents 

Heaton, 2018 [86] CA SSU PMHS England 20 respondents 

Jones, 2014 [64] CA RRE; SSU PMHS England 234 enquiries; 68 respondents 

Joseph, 2004 [54] PS-PR SSU PMHS England 58 respondents 

Law, 2015 [63] CA RRE PMHS England 109 enquiries 

Markovits, 2011 [87] CA SSU MISGP Israel 30 respondents 

Marvin, 2011 [60] PS-PR RRE PMHS England 500 enquiries 

Maywald, 2004 [55] PS-PR SSU MISGP Germany 920 respondents 

McCartan, 2016 [53] CA SSU PMHS Northern 
Ireland 

14 respondents 

Melnyk, 2000 [88] PS-PR SSU MISGP Canada 99 respondents 
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Melnyk, 2000 [59] PS-PR RRA-EP; SSU MISGP Canada 68 enquiries; 64 respondents 

Muhammad, 1998 [66] PS-PR SSU MISGP England 57 respondents 

Olofinjana, 2009 [56] PS-PR SSU MISGP UK 123 respondents 

Raccah, 2011 [89] CA SSU MISGP Israel 268 respondents 

Rhodes, 2017 [58] CA RRA-EP; SSU MISGP France 200 enquiries; 149 responders 

Rutter, 2012 [90] PS-PR SSU MISGP UK 77 respondents 

Smith, 1985 [67] PS-PR SSU MISGP USA 154 respondents 

Williams, 2018 [23] PS-PR SSP PMHS England 156 respondents 

Note. General abbreviations: PMHS = patient medicines helpline service; MISGP = medicines information service for the 
general public; NR = not reported. 'Publication status' abbreviations: PS-PR = published study in a peer reviewed journal; CA = 
conference abstract. 'Study design' abbreviations: RRE = retrospective review of enquiries; RRA-EP = retrospective review of 
answers by expert panel; SSU = cross-sectional survey of service users; SSP = cross-sectional survey of service providers. All 
studies evaluated services that were accessed via telephone, except the service evaluated by Ansani et al., which was 
accessed online.  

 1 

 2 

 3 

 4 

 5 

 6 

 7 

 8 
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Table 2. Services users' perceptions of using medicines information services for patients and the general public 

Outcome 

Patient medicines helpline services  Medicines information services for the public 

No. studies 
examining outcome 

Range of % 
(mean; 
WM) 

Range of N 
(total N) 

  
No. studies 

examining outcome 

Range of % 
(mean; 
WM) 

Range of N 
(total N) 

Felt understood 4 [52, 62, 79, 80] 99% - 100% 
(100%) 

9 - 100      
(249) 

 
0 N/A N/A 

Would use service again 5 [52, 62, 79, 81, 
86] 

94% - 100% 
(98%; 98%) 

9 - 100       
(213) 

 
2 [65, 78] 83% - 93% 

(88%; 93%) 
6 - 200 
(206) 

Able to understand 
information/advice 

2 [52, 80] 97% - 100% 
(99%; 98%) 

67 - 73        
(140) 

 
0 N/A N/A 

Felt confident in answer 
provided 

3 [53, 62, 79] 98% - 100% 
(99%; 98%) 

9 - 100       
(123) 

 
0 N/A N/A 

Experience of hospital was 
improved 

1 [64] 98% 68 
 

0 N/A N/A 

Service was helpful a 6 [53, 54, 62, 64, 79, 
80] 

88% - 100% 
(97%; 96%) 

9 - 100       
(322) 

 
1 [67] 99% 154 

Enough information was 
provided 

2 [52, 62] 93% - 98% 
(96%; 96%) 

67 - 100    
(167) 

 
1 [90] 90% 77 

Information was timely 3 [80, 81, 86] 76% - 100% 
(91%; 94%) 

17 - 73       
(110) 

 
2 [59, 88] 97% - 98% 

(98%; 97%) 
64 - 99      
(163) 

Satisfied with the service b 2 [54, 57] 92% - 100% 
(96%; 94%) 

17 - 58            
(75) 

 
5 [55, 56, 65, 84, 

90] 
90% - 94% 
(92%; 91%) 

77 - 920 
(1471) 

No improvements to service 
needed 

2 [57, 80] 88% - 94% 
(91%; 89%) 

17 - 73           
(90) 

 
0 N/A N/A 

Service was useful c 1 [52] 88% 67 
 

5 [58, 66, 78, 85, 
88] 

83% - 100% 
(92%; 92%) 

6 - 496      
(807) 
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Access to service was easy 5 [52-54, 62, 79] 61% - 100% 
(88%; 85%) 

9 - 100       
(235) 

 
0 N/A N/A 

Service was excellent 3 [52, 62, 79] 61% - 80% 
(73%; 73%) 

9 - 100       
(176) 

 
0 N/A N/A 

Given additional information 2 [57, 80] 14% - 47% 
(31%; 20%) 

17 - 73            
(90) 

 
0 N/A N/A 

Information provided was 
relevant 

0 N/A N/A 
 

1 [58] 100% 149 

Would recommend service 0 N/A N/A 
 

2 [78, 90] 83%-100% 
(92%; 99%) 

6 - 77           
(83) 

The advisors were competent 0 N/A N/A 
 

1 [55] 69% 920 

The service was thorough 0 N/A N/A 
 

1 [55] 52% 920 

Useful to be able to obtain 
second opinion 

0 N/A N/A   1 [55] 40% 920 

Note. Abbreviations: WM = weighted mean (weighted by sample size); N/A = no relevant data were found for these categories. 
Nineteen studies examined self-reported outcomes for enquirers of medicines information services. Therefore, some studies reported 
more than one type of outcome. Outcomes are listed according to the weighted mean percentage for studies that examined PMHS, 
from largest to smallest. 

a Due to different answer options being used across studies, for some studies 'helpful' and 'very helpful' were added together to 
produce the percentage of service users that found the service to be helpful.  

b Due to different answer options being used across studies, for some studies 'satisfied' and 'very satisfied' were added together to 
produce the percentage of service users that were satisfied with the service.  

c Due to different answer options being used across studies, for some studies 'useful' and 'very useful' were added together to produce 
the percentage of service users that found the service to be useful.  
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Table 3. Services users' perceptions of the impact of using medicines information services for patients and the general public 

Outcome 

Patient medicines helpline services  Medicines information services for the public 

No. studies 
examining outcome 

Range of % 
(mean; 
WM) 

Range of N 
(total N) 

  
No. studies 

examining outcome 

Range of % 
(mean; 
WM) 

Range of N 
(total N) 

Recommendations were followed 5 [52, 54, 57, 64, 
80] 

88% - 100% 
(93%; 94%) 

18 - 73 
(284) 

 
3 [55, 82, 87] 63% - 96% 

(79%; 66%) 
73 - 920 
(1073) 

Benefit experienced (unspecified) 1 [52] 86% 62 
 

2 [59, 84] 89% - 92% 
(91%; 90%) 

64 - 151 
(215) 

An issue/problem was resolved 5 [53, 62, 64, 79, 
86] 

33% - 100% 
(65%; 66%) 

9 - 100 
(211) 

 
1 [83] 74% 793 

Feeling reassured or less anxious after 
using the service 

9 [52-54, 57, 62, 64, 
79-81] 

38% - 100% 
(67%; 65%) 

9 - 100 
(423) 

 
2 [56, 65] 11% - 29% 

(20%; 22%) 
123 - 200 

(323) 

Feeling more confident taking medicines 
after using the service 

1 [81] 65% 17 
 

4 [55, 84, 85, 89] 66% - 72% 
(69%; 69%) 

151 - 920 
(1835) 

Increased knowledge/understanding of 
medicines  

5 [52, 57, 64, 80, 
81] a 

31% - 82% 
(63%; 55%) 

17 - 73 
(229) 

 
2 [65, 66] 49% - 88% 

(69%; 58%) 
57 - 200 

(257) 

Belief that harm was avoided 2 [57, 80] 43% - 59% 
(51%; 46%) 

17 - 73 (90) 
 

0 N/A N/A 

Information provided was used to make 
a decision about medicines 

1 [52] 43% 54 
 

0 N/A N/A 

Patient able to start taking their 
medicines after using the service 

1 [53] 43% 14 
 

0 N/A N/A 

A problem was avoided 3 [53, 54, 62] 21% - 67% 
(38%; 40%) 

14 - 100 
(172) 

 
0 N/A N/A 

Improvement in health, wellbeing, or 
symptoms after using the service 

6 [52-54, 57, 64, 80] 7% - 83% 
(34%; 34%) 

14 - 73 
(292) 

 
2 [55, 56] 20% - 42% 

(31%; 23%) 
123 - 920 

(1043) 
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Treatment was changed as a result of 
using the service 

5 [52, 53, 57, 64, 
80] 

13% - 53% 
(29%; 27%) 

14 - 73 
(231) 

 
2 [56, 89] 41% - 47% 

(44%; 43%) 
123 - 268 

(391) 

Patient changed or improved the way 
they take their medicines 

3 [53, 64, 81] 6% - 76% 
(34%; 27%) 14 - 68 (99) 

 
0 N/A N/A 

Patient more likely to take their 
medicines regularly 

2 [64, 81] 6% - 53% 
(30%; 15%) 17 - 68 (85) 

 
0 N/A N/A 

Patient less likely to miss a dose 2 [80, 81] 4% - 41% 
(23%; 13%) 17 - 54 (71) 

 
0 N/A N/A 

Patient able to obtain a supply of their 
medicines after using the service 

2 [53, 64] 10% - 12% 
(11%; 10%) 14 - 68 (82) 

  0 N/A N/A 

Note. Abbreviations: WM = weighted mean percentage (weighted by sample size); N/A = no relevant data were found for these categories. 
Seventeen studies examined self-reported outcomes for enquirers of medicines information services. Therefore, some studies reported more than 
one type of outcome. Outcomes are listed according to the weighted mean percentage for studies that examined PMHS, from largest to smallest. 
a Jones et al., provided additional detail about the type of knowledge that was increased [80]. Thirty-one percent reported an increased 
understanding of interactions, 18% reported an increased understanding of side effects and safety, 15% reported an increased understanding of 
how to take their medicines, and 9% reported an increased understanding of supplies, changes to their medicines, and indications. 
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Table 4. Services users' suggested sources of support from healthcare professionals/service had their medicines information service not been 
available. 

Healthcare service/professional 
contacted if MI service was not available 

Patient medicines helpline services  Medicines information services for the public 

No. studies 
examining outcome 

Range of % 
(mean; 
WM) 

Range of N 
(total N) 

  
No. studies 

examining outcome 

Range of % 
(mean; 
WM) 

Range of N 
(total N) 

GP 2 [53, 64] 36% - 65% 
(51%; 41%) 

14 - 68 (82) 
 

4 [56, 65-67] 15% - 58% 
(40%; 38%) 

57 - 200 
(534) 

Hospital where they received care 2 [53, 64] 29% - 31% 
(30%; 29%) 

14 - 68 (82) 
 

1 [66] 6% 57 

Pharmacist 2 [53, 64] 7% - 40% 
(24%; 13%) 

14 - 68 (82) 
 

4 [56, 65-67] 10% - 62% 
(31%; 34%) 

57 - 200 
(534) 

Other healthcare professional / service 1 [64] a 10% 68 
 

2 [56, 67] 8% - 11% 
(10%; 9%) 

123 - 154 
(277) 

Would go without help 2 [53, 64] 3% - 14% 
(9%; 5%) 

14 - 68 (82) 
 

3 [65-67] 12% - 23% 
(16%; 17%) 

57 - 200 
(411) 

Nurse 0 N/A N/A 
 

2 [66, 67] 2% - 10% 
(6%; 8%) 

57 - 154 
(211) 

Note. Abbreviations: WM = weighted mean percentage (weighted by sample size); N/A = no relevant data were found for these categories. 
Seventeen studies examined self-reported outcomes for enquirers of medicines information services. Therefore, some studies reported more than 
one type of outcome. Outcomes are listed according to the weighted mean percentage for studies that examined PMHS, from largest to smallest. 

a The 'other healthcare professional / service' reported in this study was NHS 111, a national medical helpline in England. 
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