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Introduction 

Dysphagia is a common concern for hospice patients and their caregivers, especially in the last several 

days of life. Dysphagia can be caused by neurological, cognitive, muscular, or structural changes in the 

oropharynx, as well as medications and generalized weakness. Hospice patients have many risk factors 

for dysphagia including age-related changes, medications, tumor burden, neurodegenerative diseases, 

impaired motor function and localized infection.1 Medication crushing for ease of administration to 

residents with dysphagia in assisted living facilities or skilled nursing facilities has been previously 

described.2,3,4 Medication crushing has been examined from both safety and dosing perspectives, however 

there is limited literature on palatability of crushed medications in adults. Palatability is a factor in patient 

adherence; when overlooked, palatability may impact the patient’s symptom management and quality of 

life.5,6  

 

A common theme is that there are risks associated with crushing medications. Previous studies in adult 

institutional settings reported concerns for inaccurate dosing, altered drug absorption, cross-contamination 

in the crushing devices, drug-drug and drug-food interactions, staff exposure, and occupational hazards.2,3 

The Institute for Safe Medication Practices (ISMP) publishes a list of oral dosage forms of medications 

that should not be crushed and the reason crushing should be avoided. Potential reasons for medications 

not being crushed include slow-release preparations, enteric coating, teratogenic potential, and poor taste. 

Of the 386 medications on the current ISMP list, only 14 are listed with taste as the reason for not 



crushing.7 Based on anecdotal reports, we suspect that there are more medications that may have poor 

taste when crushed. 

 

Over-the-counter medications are commonly used in hospice patients.8 According to a review of claims 

adjudicated by a national hospice pharmacy benefits manager (PBM) for hospice patients over a period of 

six months (January – June 2019), 22.2% of total claims were for over-the-counter medications, 

demonstrating that these medications are commonly used in the hospice population.9 The majority of data 

that discusses palatability of medications has been completed in the pediatric population, and these 

studies focus on prescription products rather than over-the-counter medications. One such study in adults 

details trained, professional tasters assessing palatability of orally disintegrating famotidine tablets, 

finding a wide variation of bitterness.10 In addition, several studies use automated taste sensor technology, 

rather than adult volunteers or patients, to assess bitterness of medications.11,12 Research directed towards 

palatability of over-the-counter medications in adults is limited to a letter to the editor of a palliative care 

journal describing an educational tasting exercise assessing palatability of over-the-counter laxatives. In 

the exercise, physicians rated laxatives on a 0 to 10 scale that mimicked the pain scale, but instead looked 

at palatability of medications.13 Research is otherwise lacking on the palatability of other over-the-counter 

medications in adults.  

 

To help fill the knowledge gap regarding the palatability of crushed over-the-counter medications in 

adults, we asked healthy, adult pharmacist volunteers to rate the palatability of medications. The purpose 

of our study was to assess the palatability of commonly used, over-the-counter medications after crushing 

for adult patients with dysphagia.  

 

Methods 

This experimental, single arm, healthy adult study evaluated the palatability of crushed over-the-counter 

medications. A pre-experiment and post-experiment study survey was administered to evaluate 



pharmacist likelihood of recommending crushed over-the-counter medications in adult patient with 

dysphagia and to describe pharmacist opinions on using crushed medications in adult patients. The study 

was approved by the Institutional Review Board. Local Ohio-licensed pharmacists were recruited via 

email. Interested participants were asked to self-screen for exclusion criteria via a RedCap® eligibility 

survey form. Participants were excluded if: 1) participant is pregnant; 2) had allergy to study medications 

or applesauce; 3) taking any medication listed on potential interaction list; 4) participant was a current 

tobacco user. Participants who met eligibility requirements were assigned a date for study participation 

and provided with a list of potential adverse effects of the medications. On the study date, participants 

signed a written consent form after reviewing drug interactions, potential medication side effects, and 

medication active and inactive ingredients to ensure they remained eligible for study participation.  

 

The primary study objective was to assess the palatability of commonly used, over-the-counter 

medications after crushing for adults. The secondary objective was to evaluate pharmacist knowledge and 

opinion of crushed medications. For this study we selected over-the-counter medications without a readily 

available oral liquid formulation. All over-the-counter medications selected are commonly prescribed for 

patients in hospice care and used in the general patient population for self-care.8,9 

 

Eight branded, over-the-counter medications were selected to assess palatability: Aleve® (naproxen 

sodium) 220mg oral tablet; Senokot® (sennosides) 8.6mg oral tablet; Senokot-S® (sennosides/docusate 

sodium) 8.6mg/50 mg tablet; Pepcid® (famotidine) 20mg oral tablet; Imodium A-D® (loperamide HCl) 

2mg oral tablets; Centrum Silver® (multivitamin/multimineral); Allegra Allergy 24hr® (fexofenadine 

HCl) 180mg oral tablets; AZO® (phenazopyridine HCl) 99.5mg oral tablets. Tablets were pulverized in a 

commercially available pill crushing device (LiquiPill™, HospiCorp) and mixed with applesauce 

according to dosing recipe in Table 1.14-22 Crushed tablets were mixed thoroughly in 4 ounces of 

unsweetened applesauce for at least 2 minutes immediately prior to participant’s arrival for the study. In 

addition to the 8 medications, participants also sampled a control: plain, unsweetened applesauce.  



 

On the study day, once consent was obtained, participants were assigned a participant number and 

assigned to a study room with one of the study investigators. Study investigators’ dialogue with 

participants was scripted for uniformity and consistency in procedures. Participants completed a pre-

sampling survey assessing their opinions on recommending crushed medications in adult patients and 

previous experiences. Study participants were then provided with palate cleansers (saltine crackers and 

water) and oriented to the palatability rating scale: a 5-point hedonic rating scale with 1 corresponding to 

the least palatable and 5, the most palatable (Figure 1). Participants tasted one spoonful (approximately 10 

gm total weight) of each medication-applesauce mixture and the control; participants were blinded to the 

components of each sample. As participants tasted each sample, they were asked to rate the sample 

according to the palatability rating scale. Study investigators recorded the rating as well as any facial 

reactions or comments the participant made while tasting the sample. Participants were then asked to 

describe the appearance of the sample. Between samples, the participants were asked to cleanse their 

palate with plain crackers and water.  

 

Once all samples were tasted, the participants were given an EISCO-brand phenylthiourea (PTC) paper 

strip. Phenylthiocarbamide (PTC) is a compound that elicits either a bitter taste or is tasteless, dependent 

on an individual’s inherited gene, designated as taster vs non-taster, respectively.23 The prevalence of 

PTC tasters in North America is approximately 75-90%, dependent on race and ethnicity.24 PTC paper is 

available commercially to test an individual’s taster status.25 PTC taster status was recorded for each 

participant to assess for potential confounders that would affect perception of palatability. 

 

Prior to completion of the study, all participants were asked to complete a post-sampling survey. The 

post-sampling survey assessed whether the participant’s views on recommending crushed medications 

changed after the palatability experience.  

 



Data Analysis 

All demographic and study data were summarized using Microsoft® Excel. Due to the qualitative nature 

of the study, only descriptive statistics were calculated. Data included age, practice area, years as a 

licensed pharmacist, palatability of crushed medications on a 5-point hedonic scale, previous 

recommendations on crushing over-the-counter medications for adults with dysphagia or difficulty 

swallowing, frequency of patients asking about crushing medications, number of subjects who have tasted 

crushed over-the-counter medications prior to study, concerns regarding recommending crushed 

medications, which patients pharmacists would consider recommending a crushed over-the-counter 

medication, and if this experience changed opinions on crushing over-the-counter medications. 

 

Results 

The study was completed over a course of 3-study dates in January 2020. Nineteen participants completed 

the study. Participant demographics are summarized in Table 2. The average years of practice as a 

pharmacist was 6.7 years (range 0.5 to 20 years). Pre- and post- tasting survey results are summarized in 

Table 3. Thirteen (68%) of participants reported that they had recommended crushed medications before. 

The most common frequency of patient questions regarding crushed medications was weekly (11/19; 

58%). Six (32%) of participants had tasted a crushed medication prior to the study. Prior to the tasting, 

nine (47%) of participants considered palatability when making a recommendation for a crushed 

medication; after the tasting, 15 (79%) of participants would consider palatability when making a 

recommendation for a crushed medication.  

 

Palatability scores are described in Table 4. Allegra Allergy 24Hr®, Imodium A-D®, and Senokot-S® 

were considered not palatable (score of 1 or 2) by the majority of study participants. Only three 

participants (16%) scored Allegra Allergy 24Hr® as palatable (score of 3 or greater), six (32%) scored 

Imodium A-D® as palatable, and three (16%) scored Senokot-S® as palatable. The mode scores for 

Allegra Allergy 24Hr® and Senokot-S® were both a one (tastes very bad; not palatable at all). 



Participants reported bitterness for many of the products that were rated unpalatable. Taste and visual 

descriptions of the samples are summarized in Table 5. All participants scored the control, Pepcid®, and 

Senokot® palatable.  

 

Twelve (63%) of participants were non-responders to the PTC test strips. There did not appear to be a 

relationship between responders to the PTC test strip and palatability score for the products. pH of each 

sample was recorded after mixing with applesauce. The pH for all samples, including the control 

(applesauce) was 5, with the exception of Aleve (pH= 6) and Centrum Silver (pH= 7). pH did not appear 

to influence palatability scores.  

 

Discussion 

Dysphagia is commonly associated with decline in hospice patients, and therefore it is likely that 

medications are being crushed to ease administration.1 Prior to our research, there was limited information 

regarding the palatability of crushed medications in adults. A retrospective study of over-the-counter 

medication use in hospice patients demonstrated that over-the-counter products, including the medications 

we studied, are commonly used in hospice patients.8 A recent study by McNeil et al, mentioned 

swallowing difficulties as a contributor to the difficulty of medication adherence and found a high burden 

of polypharmacy in patients nearing the end of life with an average of 11.5 medications per patient.26 As 

with the over-the-counter medications included in our study, many prescription medications do not have 

oral liquid formulations or sublingual tablets or films that are designed to rapidly dissolve in the mouth 

for easy swallowing. As noted in drug information database drug product listings and prescription drug 

labeling (package inserts) descriptions, oral liquid formulations and oral disintegrating tablets and films 

are manufactured with excipients that include flavorings or taste-masking substances which improve 

palatability. Because oral tablets are designed to be swallowed intact, palatability after crushing is not a 

concern for the manufacturer.  

 



In a 2017 study by McGuillicuddy and colleagues, nurses reported that they rely on pharmacists for 

information on medication crushing and desire more specific, pharmacist-developed information on 

modifying dosage forms for older adults.2 Pharmacists must confirm that an oral tablet formulation 

remains safe and effective after crushing by checking the ISMP Oral Dosage Forms that Should Not Be 

Crushed list or another professional drug information database, such as LexiComp or MicroMedex.7,27,28 

Pharmacists also refer to drug information databases to provide medication administration guidance along 

with short-term compatibility of crushed medications with food products (e.g. applesauce, pudding, tofu) 

or beverages (apple juice, milk, cola). However, these sources rarely provide information on the 

palatability of a tablet after crushing. Our study showed that the majority of healthy, adult volunteers 

found Allegra Allergy 24Hr, Imodium A-D and Senokot-S to be unpalatable. Thirteen pharmacists (68%) 

reported that they had recommended to crush medications before the tasting experiment; however only six 

(32%) had tasted a crushed medication.  After this experiment, the percentage of pharmacists that would 

consider palatability in making a recommendation increased from 47% to 79%. Survey responses indicate 

pharmacists’ opinion of crushed medications changed after this palatability experiment.  

 

Poor palatability of medications is commonly attributed to bitterness.5,7,10,11,12,24,29 Study participants 

opinions on palatability did not seem to correlate with their ability to detect a bitter taste with the PTC test 

strip with most participants (n=12, 63%) determined to be non-tasters of PTC. pH of samples also did not 

seem to correlate with study participants report of palatability. Nearly all samples and the unmedicated 

control registered at an acidic pH of 5, likely due to the small amount of medication in the applesauce 

vehicle. Acidic pH tends to provide a sour flavor, but only one participant’s description of samples 

indicated they were sensing sourness in the AZO® sample (Table 5). Based on our participants’ 

palatability rating scores, and descriptions of both taste and appearance of the crushed medication 

samples, their opinions seem formed by broader sensory experience than simply a bitter taste. The 

difference between measured pH, bitterness detection, and study participants’ opinions suggests that 

patients’ experience of crushed medication may also be influenced by more that just a bitterness rating. 



Patients with cognitive impairment, dementia, or altered mental status may already tend to be less 

cooperative with medication administration. When a caregiver provides what appears to be a bite of 

familiar food or snack that tastes off, bitter, or otherwise not palatable, the patient may refuse to swallow, 

spit the dose out entirely, and refuse future doses. This struggle contributes to caregiver burden and can 

impact the patient-caregiver trust relationship.  

 

Our study had some limitations. To reduce risk to study participants, our medicated samples were far 

more dilute than recommended instructions for providing crushed medications. Usual advice is to place 

the entire crushed medication dose in a single bite of applesauce or soft food. Our safer, experimental 

conditions were unable to precisely simulate the patient experience but were sufficient to elicit a sense of 

the patient’s experience to inform pharmacists opinions on palatability in the post-sampling survey. Taste 

changes with age; the taste perception of pharmacists participating in the study may not be equivalent to 

taste perception of hospice patients. Only 5.1% of Medicare Hospice beneficiaries in 2017 were younger 

than 65, but all of our study participants were younger than 65 years.30  

 

Crushing medications is a widespread practice for ease of administration for hospice patients. Our 

palatability study begins to demonstrate the potential impact of crushed medication recommendations on 

patients. Post-sample survey responses appear to indicate that pharmacists’ opinion of crushed 

medications changed after the palatability experiment. We have demonstrated that palatability after 

crushing is often poor for common over-the-counter medications. Clinicians should evaluate the 

appropriateness of all medications when dysphagia is a concern and deprescribe when appropriate to 

reduce burden for patients and caregivers. Future studies should involve patient and caregiver opinion 

surveys on acceptability of medication administration practices to help quantify the impact on quality of 

life. 
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Table 1- Recipes for Crushed Medication Samples 

Drug # of 

tablets 

QTY 

of 

drug 

(mg) 

QTY of 

applesauce 

(g) 

QTY 

per 

sample 

(g) 

QTY of 

drug 

per 

sample 

(mg) 

Therapeutic 

dose (mg) 

% of 

therapeutic 

dose 

Aleve12 (naproxen) 4 880 

mg 

111 10 79 440 18% 

Allegra13(fexofenadine) 4 720 111 10 64.9  180 36% 

AZO14 

(phenazopyridine) 

4 380 111 10 34.2 190 18% 

Centrum 

Silver15(multivitamin) 

4 N/A 111 10 0.36 

tablet 

1 tab 36% 

Imodium A-

D16(loperamide) 

4 8 111 10 0.72 2 36% 

Pepcid17 (famotidine) 4 80 111 10 7.2 20 36% 

Senokot18 (sennosides) 4 34.4 111 10 3.09 8.6 36% 

Senokot-

S19(sennosides-

docusate) 

4 34.4-

200 

111 10 3.09/18 8.6/50 36% 

Control20 

(plain applesauce) 

0 0 111 10 0 N/A N/A 

 

  



Figure 1- Palatability of Crushed Medication Rating Scale 

 

Score Description 

5 Tastes ok; most palatable; didn’t notice any 
off flavors 

4 Tastes ok; palatable  

3 Taste is tolerable; but noticeable off flavors 

2 Tastes bad;  not palatable 

1 Tastes very bad; not palatable at all 

 

  



Table 2- Participant Demographics 

Characteristic Level Participant Values n=19 

Age (years) Mean 

(range) 

35.1 (26 – 62) 

Practice Area n (%) Hospital: 11 (58%) 

Academia: 3 (16%) 

Hospice: 4 (21%) 

Ambulatory Care: 2 (10%) 

Community 1 (5%) 

Years as Licensed Pharmacist Mean  

(range) 

6.2 (0.5 – 20) 

 

  



Table 3- Survey Responses 

Survey Question Pre-Sampling Survey Response 

n=19 

Post-Sampling Survey Response 

n=19 

Has recommended crushed 

meds? 

Yes: 13 (68%) N/A 

Frequency of patient questions 

about crushed meds? 

Daily: 3 (16%) 

Weekly: 11 (58%) 

Monthly: 1 (5%) 

Never: 4 (21%) 

N/A 

What concerns for crushed 

meds?* 

Safety for patient  

Safety for caregiver  

Crushed meds efficacy 

Palatability 

Other 

 

 

9 (47%)  

13 (68%)  

13 (68%)  

17 (89%)  

4 (21%) 

 

 

10 (53%)  

13 (68%)  

12 (63%)  

18 (95%)  

5 (26%) 

When would you consider 

recommending a crushed med?* 

Patient with feeding tube 

Patient with dysphagia 

Large tablet size 

No liquid formulation 

Known palatability 

Other 

 

 

19 (100%) 

18 (95%) 

17 (89%) 

18 (95%) 

9 (47%) 

0 

 

 

19 (100%) 

17 (89%) 

15 (79%) 

17 (89%) 

15 (79%) 

1 (5%) 



Did the experience change your 

opinion on crushed meds 

N/A Yes: 14 (74%) 

Likely to recommend a crushed 

med? (Likert rating: very likely, 

likely) 

13 (68%)  10 (53%) 

 

*Participants could select more than 1 response  



Table 4- Palatability Scores 

Sample Score ≥ 3* Mode (Range) 

Aleve® 13 (68%) 4 (1 – 5) 

Allegra Allergy 24hr® 3 (16%) 1 (1 – 3) 

AZO® 16 (84%) 3 (2 – 5) 

Centrum Silver® 13 (68%) 3 (1 – 4) 

Imodium A-D® 6 (32%) 2 (1 – 3) 

Pepcid® 19 (100%) 5 (3 – 5) 

Senokot® 19 (100%) 5 (3 – 5) 

Senokot-S® 3 (16%) 1 (1 – 3) 

Control 19 (100%) 5 (4 – 5) 

 

*Score of ≥ 3 was considered “palatable”; < 3 was considered “not palatable” 

  



Table 5- Select Taste and Visual Descriptions of Samples 

Sample Taste Comments Visual Description Comments 

Aleve® “flavor dull but an aftertaste that is 

more noticeable off flavor” 

“palatable until swallowing then throat 

burns” 

“burning in the back of the throat after 

swallowing” 

“looks like mashed potatoes” 

“doesn’t look great, would be hesitant 

to take” 

“doesn’t look scary, but doesn’t look 

like applesauce” 

Allegra Allergy 

24hr® 

“I don’t think anyone would take this 

more than once; very disgusting, very 

bitter, off taste to it” 

“spoiled tasting” 

“could take medication if absolutely 

needed to” 

“creamier than normal applesauce” 

“doesn’t quite look like applesauce, 

kind of looks like mashed potatoes and 

gravy” 

“weird looking, but likely wouldn’t 

frighten anyone” 

AZO® “at first it wasn’t too bad, but ended 

sour” 

“doesn’t taste as bad as it looks” 

“Starts out sweet, but a bitter under-

taste to it. Not completely intolerable” 

“off putting” 

“bright orange, kind of looks like curry 

in a way” 

“definitely off appearance” 

Centrum Silver® “Tastes ok; doesn’t taste right 

sweetness but not really bitter. 

Definitely some medicine in it” 

“tolerable, doesn’t taste bitter per se, 

but not something I enjoy” 

“sort of disgusting” 

“doesn’t look normal, looks like sweet 

potatoes” 

“unappetizing” 

“looks like baby food; carrots” 



Imodium A-D® “tasted like vomit” 

“very bitter” 

“not enjoyable; could take it but would 

not enjoy taking it at all” 

“looks like applesauce” 

“looks normal” 

Pepcid® “tastes a little off, but its fine” 

“tasted like applesauce” 

“can taste the applesauce, but balanced 

with a bitter undertone” 

“looks like applesauce” 

“looks fairly close to applesauce, 

wouldn’t distinguish a difference” 

Senokot® “tastes like applesauce” 

“sweet, tastes like applesauce” 

“looks a little darker than normal 

applesauce” 

“no particles; looks good enough to 

eat” 

“appears very similar to normal 

applesauce” 

Senokot-S® “not good taste to start, but gets worse 

as it goes along” 

“burns a little on the tongue and the 

throat” 

“Disgusting; it’s bitter and astringent. 

Would not take if I were a patient” 

“appearance is fine just a little darker; 

doesn’t look unappetizing” 

“not normal, but not going to scare 

anybody” 

“looks a lot better than it tastes” 

Control “taste like normal applesauce, no off 

flavor” 

“normal” 

“it looks like applesauce” 

 

 


