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Objectives: To assess subjective swallowing difficulties (SD) with medication intake and 

their practical consequences in patients suffering from systemic sclerosis (SSc) with a novel 

self-report questionnaire.

Design and setting: Based on a systematic literature review, we developed a self-report 

questionnaire and got it approved by an expert panel. Subsequently, we sent the questionnaire 

by post mail to SSc patients of the European Center for the Rehabilitation of Scleroderma 

Rheinfelden, Switzerland.

Participants: Patients were eligible if they were diagnosed with SSc, treated at the center, and 

were of age $18 years at the study start.

Main outcome measures: Prevalence and pattern of SD with oral medication intake, includ-

ing localization and intensity of complaints.

Results: The questionnaire consisted of 30 items divided into five sections Complaints, Inten-

sity, Localization, Coping strategies, and Adherence. Of the 64 SSc patients eligible in 2014, 

43 (67%) returned the questionnaire. Twenty patients reported SD with medication intake 

(prevalence 47%), either currently (11; 26%) or in the past that had been overcome (9; 21%). 

Self-reported SD were localized mostly in the larynx (43%) and esophagus (34%). They were 

of moderate (45%) or strong to unbearable intensity (25%). Modification of the dosage form 

was reported in 40% of cases with SD. Adherence was poor for 20 (47%) patients and was not 

associated with SD (p=0.148).

Conclusion: Our novel self-report questionnaire is able to assess the pattern of complaints 

linked to medication intake, that is, localization and intensity. It may serve as a guide for health 

care professionals in selecting the most suitable therapy option, enabling tailored counseling to 

reduce inappropriate medication modifications.

Keywords: swallowing difficulties, medication intake, systemic sclerosis, coping behavior, 

self-report questionnaire, deglutition disorders

Introduction
Swallowing difficulties cause problems with the intake of solid oral dosage forms, 

an issue that has been reported in 9% of polypharmacy patients attending community 

pharmacies and 27% of a general practice population.1,2 Such problems may affect 

the patient’s quality of life, lead to hazardous coping strategies (splitting or crushing 

pills), and reduce adherence to medication regimens.1
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Several questionnaires assessing dysphagia (ie, swal-

lowing problems), in general, are available in the literature,3 

but very few detect swallowing difficulties with medicine 

intake. Moreover, most questionnaires aim at evaluating 

swallowing in its detailed physiologic function4 or tend to 

be tantamount to diagnostic tools.5 Questionnaires that con-

sider medication swallowing were primarily developed for 

research purposes and are too comprehensive to be used in 

practice by health care professionals.6 Further, reports men-

tion poor linkage between patients’ complaints and diagnostic 

findings.7,8 We hypothesize that the “one single question fits 

all” approach (eg, “Do you suffer from swallowing difficul-

ties when taking your medication?”) represents a first step 

for a loose detection of individual issues with medication 

intake, but needs further in-depth assessment.

Systemic sclerosis (SSc) is a rare multisystem autoim-

mune disease with a prevalence of 1–10 cases per 100,000 

individuals in Europe.9 Vascular remodeling, inflammatory 

reaction, and abnormal fibroblast activation lead to impaired 

circulation and fibrosis in skin and multiple inner organs. SSc 

is a chronic, often progressive disease with high morbidity 

and mortality. Organ failure can also include the gastroin-

testinal (GI) tract.10 Progressive worsening of the disease 

often leads to swallowing problems with food and liquids11 

and, therefore, probably medicines. A common comorbidity 

of patients suffering from SSc is the autoimmune Sicca or 

Sjögren’s syndrome, which may also affect the swallowing 

process.12,13 Since SSc cannot be cured yet, treatment of organ 

manifestations remains the main therapeutic strategy usually 

involving oral medications.14 Patient education, psychologic 

support, and highly specialized physical therapy are essential 

to the management of SSc. The European Centre for the 

Rehabilitation of SSc in Rheinfelden, Switzerland, serves the 

trinational region’s 1 million residents and offers specialized 

care for patients suffering from SSc.

This study aimed at developing a patient self-report 

questionnaire that assesses subjective swallowing difficulties 

with medication intake, which can be used to guide a health 

care professional when choosing therapy options or optimiz-

ing a patient’s medicines. The purpose of this questionnaire 

was not a diagnostic, but a screening approach. Pilot testing 

was performed in patients suffering from SSc, a very specific 

population at risk for swallowing disorders.

strengths of this study
•	 Based on a systematic literature search, a patient self-

report questionnaire assessing swallowing difficulties 

with medication intake was developed.

•	 Face validity of the initial questionnaire involved profes-

sional experts as well as patients.

•	 The use of a visual analog scale (VAS) to indicate the 

intensity and a human profile to indicate the localization 

of complaints ensured that answers were provided inde-

pendently of language and health literacy.

•	 First validation steps of the questionnaire was performed 

in patients with SSc, a highly specific population prone 

to develop swallowing difficulties.

limitations of this study
•	 As SSc is a rare disease, the investigated population 

provided a limited number of patients.

•	 Construct validity (defined as placing the measure of a 

construct in a nomological network and establishing its 

relation to other variables) and criterion validity (defined 

as the association with other measures of the same 

variable) were not performed.

Methods
systematic literature search and article 
eligibility
The databases PubMed, CINAHL and Embase were searched 

on 29th March 2014 with the terms “deglutition disorders 

[MeSH]” OR “swallowing difficult*” AND “drug dosage 

form*” AND “interview*” OR “questionnaire*”, with 

publication date being before February 2014 and without 

language restriction. Findings were reported according 

to the PRISMA statement (Preferred Reporting Items for 

Systematic reviews and Meta-Analyses).15,16 The identified 

abstracts were screened for eligibility according to the follow-

ing inclusion criteria: 1) human population, 2) swallowing 

difficulties with medication intake assessed in a systematic 

and structured form as an outcome measure (eg, interview 

guide), and 3) full-text publication in English or German 

language. The full texts were then screened again for eli-

gibility by two independent researchers. Discordance was 

resolved by consensus.

Development and validation of the 
questionnaire
Items from the questionnaires retrieved from the literature 

search were summarized, translated in German language, 

rephrased, and compiled into a patient self-report questionnaire. 

We termed the questionnaire SWAMECO for SWAllowing 

difficulties with MEdication intake and COping strategies. 

Face validation was performed with a panel of 11 experts 

(4 patients, 4 pharmacists, 2 speech-language pathologists, 
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and 1 professor in pharmaceutical care). Positive statements 

on sections, content relevance, intelligibility, comprehensibil-

ity, impact on patient privacy, and length of a first draft were 

graded from 1 (totally disagree) to 4 (totally agree). The higher 

the value, the more positive was the judgment.

Content validation was performed with nine SSc patients 

(mean age 52 years; four Germans, five Swiss; six women) 

attending an information seminar in Rheinfelden on 29 March 

2014. Completeness, comprehensibility, appropriateness and 

ambiguity of question wording, interpretation of the ques-

tions, ability to provide accurate answer, and length were 

tested with structured questions using a 4-point Likert-scale 

(1= fully disagree, 2= tend to disagree, 3= tend to agree, 

4= fully agree). Reliability was tested with six patients 

by a retest procedure 2 weeks later through post mail and 

measured using Cohen’s Kappa.17 A value .0.80 indicates 

substantial test–retest reliability. Construct and criterion 

validation were not performed because SWAMECO does 

not deliver a score or a threshold that could be compared to 

existing questionnaires.

study design, sample, and recruitment
The cross-sectional population study took place at the 

European Centre for the Rehabilitation of Scleroderma, 

Rheinfelden, Switzerland. All patients fulfilling the new 

classification criteria for SSc,18 currently being treated at the 

center, and of age $18 years were eligible. Pathophysiologic 

swallowing problems were not an inclusion criterion because 

dysphagia is not routinely diagnosed in the SSc patients 

attending the center (eg, by radiographic assessment or taking 

a medication with a standardized bolus of water).

Eligible patients were invited by letter in March 2014 to 

participate in the study. They received a written overview 

of the study, including purpose, an informed consent 

form (including consent to publish data), a SWAMECO 

self-report questionnaire, and a demographics sheet (includ-

ing confounding factors that may influence swallowing 

difficulties, such as tobacco and alcohol consumption, 

unexplained weight loss [as sign of GI manifestation in 

SSc], and diagnosed pneumonia in the past 6 months). The 

participants were asked to complete and return the informed 

consent form, the questionnaire, and the demographics form 

within 4 weeks.

reporting standards and data analysis
The authors followed the STROBE reporting standards for 

observational studies. Patient characteristics and answers of 

face validation are presented as percentages or means with 

standard deviation. Chi-square test was used to compare 

group variables. p-values ,0.05 were considered significant. 

Statistical analysis was conducted using SPSS Version 22 

(IBM Corporation, Armonk, NY, USA).

Ethical approval and trial 
registration
The study was approved by the local ethics committee 

Northwest/Central Switzerland (EKNZ 2014-013) and 

registered in the international clinical trial registry platform 

www.ClinicalTrials.gov (Identifier: NCT02105818, first 

entry March 28, 2014).

Results
systematic literature search
A total of 47 articles were identified (Figure 1). After 

screening of titles and abstracts, 41 articles were excluded 

from further analysis. The remaining six articles reported 

Figure 1 Flow chart of the systematic literature search.

www.dovepress.com
www.dovepress.com
www.dovepress.com
https://www.ClinicalTrials.gov


Patient Preference and Adherence 2017:11submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1690

Messerli et al

results from observational studies with low level of evidence 

according to GRADE19 (Supplementary material, Tables S1 

and S2). Four articles contained specific questionnaires.1,2,6,20 

None of them was designed as a self-report form.

Development and validation of the 
questionnaire
The two categories “Complaints” and “Coping strategies” 

were retrieved from the literature search and expanded with 

two new sections “Localization” and “Intensity”. The initial 

version of the questionnaire contained 32 items fitting on four 

pages as a DIN A4 double-sided, color-printed brochure.

Face validity was given with a mean overall agreement of 

3.7 (Table 1). The experts agreed with all items (no deletion), 

proposed 27 changes in the wording or the layout, 2 changes 

in the scales (adding the category “no answer” for 2 items), 

and suggested the separation of one item in two single items, 

the addition of one free-text item, and the inclusion of “chok-

ing” as a single item.

All changes were implemented. The final questionnaire 

contained 30 items (Table 2) and was redesigned as a DIN 

A3 landscape format and folded, to be provided as a double-

sided, color-printed brochure.

Item 1 asked for current oral medication intake (yes/no). 

The presence of swallowing difficulties with intake of 

liquid (item 2), food (item 3), or medication (item 4) was 

evaluated on a 3-point Likert scale (1=	 current, 2=	 past, 

3=	never suffered from swallowing difficulties). Complaints 

(items 5–14) were rated on a 4-point Likert scale (1=	totally 

agree, 4=	totally disagree) and contained four items related 

to the Sicca syndrome (item 6: “I have a dry mouth during 

daytime”).21,22 Intensity of the complaints (item 15) was 

rated on a VAS using pictorial representations of facial 

expressions (0/laughing face =	no complaints, 10/weeping 

face =	unbearable complaints). A drawing of the upper human 

body from head to stomach (item 16) was divided into four 

segments according to the physiologic swallowing process,23 

that is, oral preparatory stage (mouth), oral propulsive stage 

(throat), pharyngeal stage (pharynx), and esophageal stage 

(esophagus). Patients placed a cross to mark the localization 

of their complaints at the corresponding site. Item 17 assessed 

medicines (product name, dosage, and intake interval). 

Position of the head while swallowing medication (item 18) 

was asked with three predefined answers (chin toward 

chest, head straight ahead, head straight back). As the chin-

tuck technique, that is, to put chin toward the chest, changes 

pharyngeal dimensions through postural maneuver, it is rec-

ommended by speech specialists to move the bolus anterior in 

patients with dysphagia.24 Thus, we considered this technique 

as appropriate for patients reporting swallowing difficulties. 

Coping strategies were reported by answering open ques-

tions with free-text options or predefined answers (items 19, 

20) and closed questions with dichotomous options (items 

21–27). Three single items (items 28–30) to assess patients’ 

adherence were selected from existing cognitive services25 

(“Do you sometimes forget to take your medicines” [yes/

no]) and literature26 (“People sometimes miss taking their 

medications for reasons other than forgetting. Thinking over 

the past 2 weeks, were there any days when you did not take 

your medicine?” [yes/no] and “Have you ever cut back or 

stopped taking your medication without telling your doctor, 

because you felt worse when you took it?” [yes/no]). Patients 

Table 1 expert judgment on the sWAMecO questionnaire 
(n=11) by scoring from 1 (totally disagree) to 4 (totally agree), 
wherein one answer is missing

Positive statement to judge on Number 
of answers

Mean 
(standard 
deviation)

The handling of the questionnaire is 
clear and logical for me

11 3.7 (0.45)

The questions are formulated in a 
generally understandable way

11 3.8 (0.39)

The questions are formulated precisely 11 3.5 (0.50)
The questions have not violated 
my privacy

10 3.7 (0.64)

The response scales offer all options 
for my answer

11 3.6 (0.48)

The typeface is legible 11 3.8 (0.39)
The time value of 15 min for completing 
the questionnaire is appropriate

11 3.6 (0.78)

Note: Descriptors of the statement are given in bold.
Abbreviation: SWAMECO, SWAllowing difficulties with MEdication intake and 
cOping strategies.

Table 2 sections, number of items, and type of response scales 
of the sWAMecO questionnaire

Section Number 
of items

Response scales

complaints 15 Dichotomous (yes/no)/4-point Likert 
(1=	totally agree, 4=	totally disagree)

intensity 1 Visual analogue (scale 0–10 cm, 
0/laughing face =	no complaints, 
10/weeping face =	unbearable complaints)

localization 1 Visual analogue (mark a cross on the 
upper human body)

coping strategies 10 Dichotomous (yes/no)/open questions 
with free text or predefined single items

Adherence 3 Dichotomous (yes/no)

Abbreviation: SWAMECO, SWAllowing difficulties with MEdication intake and 
cOping strategies.
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were assessed as nonadherent when answering items 28–30 

once with “yes”.

Content validation was given with a median score of 

4 (range 3–4) over all criteria. The questionnaire was judged 

as understandable, helpful, and clear. Patients were able to 

fill in the questionnaire within 15 min, which was estimated 

as acceptable by all nine participants. Test–retest reliability 

showed an acceptable kappa κ=0.81.

cross-sectional population study
Of the 64 eligible patients, 43 (67%) returned the ques-

tionnaire, 35 (81%) of them within 3 weeks. Mean age 

was 54.6 years (standard deviation 12.23); the majority of 

them were female (n=36, 84%) and Swiss (n=32), ten were 

Germans, and one was an Austrian.

Of the 43 returned questionnaires, a total of 46 empty 

fields (3.3% missing data) were irregularly disseminated 

over 15 questionnaires (65% fully completed questionnaires). 

Seventeen empty fields concerned a block of responses 

(“Taking oral medication triggers 1) a choking, 2) a cough, 

3) nausea, 4) tightness while swallowing.”). In ten cases, 

questions with free-text options were left unanswered, that 

is, 1) “Describe how you feel the discomfort of swallowing 

medication(s)” and 2) “Which of your medication(s) cause 

swallowing difficulties?”.

Swallowing difficulties were reported by 20 patients 

(47%), as a current problem by 11 patients (26%), and as 

past difficulties that had been overcome by 9 patients (21%). 

Two patients left the question on swallowing difficulties 

with medication intake unanswered (missing data), but 

answered the question on swallowing difficulties with food 

or liquids in the negative. Thus, they were assigned to the 

group without complaints with medication intake for further 

analysis. Presence of possible confounding factors (tobacco 

and alcohol consumption, unplanned weight loss) was not 

correlated to swallowing difficulties with medication intake 

(data not shown).

Appropriate swallowing technique, that is, the chin-tuck 

technique, was mentioned in four (9%) cases. Patients with 

current complaints tilted their head backward as often as 

patients with past or no difficulties (5/11, 45% vs 11/29, 

38%; three missing; p=0.467). All 43 patients support their 

medication intake with a sip of water, and 11 patients reported 

regularly choking on their medication (26%).

Nonadherence (answering items 28–30 once with “yes”) 

was present in 47% of all patients and did not correlate with 

swallowing difficulties (12/19, 63% vs 8/20, 40%; four miss-

ing values; p=0.148).

Pattern of difficulties with swallowing 
medication
Of 20 patients with current or past self-reported swallowing 

difficulties with medication intake, 19 (95%) marked their 

complaints on the human profile (Figure 2) with a total of 

35 locations and a median number of marks per patient of 

2 (range 1–4). Most marks were placed at the pharynx (n=15; 

43%) and esophagus (n=12; 34%). Five marks were placed 

outside the GI tract.

The 20 patients indicated the intensity of complaints with 

a median of 4.4 (range 0.8–9.4). After repartition in tertiles, 

the intensity was low for six (30%) patients, moderate for 

nine (45%) patients, and strong for five (25%) patients. All 

patients but one (19 patients; 95%) reported pills or capsules 

stuck in the throat and could mostly name them (Figure 3). 

In 9 of 23 (39%) medicines involved, available drug form 

alternatives could have been recommended by a health care 

professional (Supplementary material, Table S3) according 

to the summaries of product characteristics currently in use 

in Switzerland.27

The most frequent complaints related to Sicca syndrome 

were ocular and nasal dryness (80%), dry mouth during day-

time (80%), the need to drink water for better speech (70%), 

and burning sensations (35%). Four patients (20%) were 

afraid of taking their medication because of the complaints. 

Ten patients (50%) had been worried about their swallowing 

difficulties during the past 4 weeks (Figure 3).

Coping strategies were reported by 10 patients, who 

modified the dosage form (n=8; 40%) or stopped medica-

tion (n=2; 10%). Modification resulted in splitting tablets 

Figure 2 Localization of patient’s swallowing difficulties with medication intake 
(35 marks provided by 19 patients).
Note: The segments correspond to the stages of the physiologic swallowing 
process, that is, oral preparatory stage (mouth), oral propulsive stage (throat), 
pharyngeal stage (pharynx), and esophageal stage (esophagus).
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(n=8; 100%), opening capsules (n=4; 50%), dissolving 

medication in liquids (n=2; 25%), or crushing pills (n=1; 

13%). Only one patient consulted a health care professional 

before applying the coping strategy.

Discussion
We retrieved from the literature questions assessing swal-

lowing difficulties with medication, amended them, and 

developed a patient self-report questionnaire that screens 

for swallowing difficulties with medication intake. Face and 

content validity confirmed the completeness, clarity, and 

appropriateness of the questionnaire. The use of the pictorial 

VAS to indicate intensity and of a human profile to indicate 

localization ensures that answers are provided independently 

of language or health literacy. Pilot testing was performed 

in patients suffering from SSc, a specific population at high 

risk for swallowing disorders. We added specific items 

covering xerostomia and ocular or nasal dryness because 

these symptoms are often developed by SSc patients.28 The 

observed high response to these complaints (80%) in our 

study confirmed the influence of these specific symptoms 

on the swallowing process and the appropriateness of the 

SWAMECO questionnaire to reveal them. Generalization to 

other patients will be investigated in a further study.

We selected a self-report structure because patients with 

swallowing difficulties with medication feel a subjective 

complaint, which may be difficult, time-consuming, and 

frustrating to depict in words. In contrast to others,1,2 the 

SWAMECO self-report questionnaire was able to detect 

a heterogeneous pattern of complaints. On one hand, the 

human profile allows the patient to indicate precisely the 

subjective place of the complaints. On the other hand, a 

number from 0 to 10 from a psychometric response scale 

is able to quantify the intensity of complaints. Our ques-

tionnaire cannot be used for diagnostic purpose. Previous 

studies observed that the place of the complaints indicated 

by the patients was poorly correlated with objective findings, 

and concluded that the ability of patients to self-localize 

dysphagia symptoms is weak,7 especially in those with 

esophageal problems.8 Other reports similarly indicate that 

the intensity of symptoms is not reliable for predicting 

the location of the responsible lesion.29 Inversely, many 

functional abnormalities that are unrelated to the patients’ 

symptoms can be found with radiographic evaluation or 

video fluoroscopy.8 In summary, symptom referral varies 

between patients and can hardly be used as a diagnostic tool. 

Nevertheless, regardless of their correlation to diagnostic 

findings, subjective complaints during medication intake 

should be taken into account by health care professionals 

when choosing a pharmacotherapy. Thus, by using patient’s 

self-competencies in reporting, the SWAMECO question-

naire provides a snapshot of a patient’s experience with 

medication intake and their swallowing difficulties. In anal-

ogy to pain scales, intensity remains an important marker of 

patient’s burden with medication intake and enables tailored 

interventions to overcome hazardous coping strategies. The 

obtained answers can represent a starting point for deeper 

medical clarification and initiation of individual counsel-

ing, and conceivable communication difficulties become 

circumvented. Moreover, it may avoid time pressure when 

filled in advance of a consultation.

Prevalence of swallowing difficulties in 
patients with ssc
An unprecedented comprehensive insight into the medicine 

use in everyday life of SSc patients was achieved. To date, 

Figure 3 Answers of the 20 patients who reported sD concerning general complaints associated with deglutition disorders.
Note: The darker the bar, the higher is the burden.
Abbreviation: SD, swallowing difficulties.
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existing population-specific tools have primarily focused on 

the reporting of a broad spectrum of GI disorders,30,31 while 

issues in the deglutition of medicines hereby were described 

for the first time by using the SWAMECO questionnaire. 

In total, difficulties with swallowing medication concerned 

as much as 47% of the surveyed patients at some point in 

time. The self-reported prevalence rate of current swal-

lowing difficulties in this population was high (26%) and 

in the upper range of studies performed in a more general 

population,1,2 while the rate of past difficulties (21%) was 

indicative of sustained complaints. This may be explained 

by the progressive nature of SSc disease that results in con-

tinuous suffering. It remains unclear whether the pattern of 

swallowing difficulties with medication intake in a more 

general population would be similar. These results highlight 

the need for a greater awareness of health care professionals 

on swallowing difficulties in this population.

coping strategies to overcome 
swallowing difficulties with medication
The coping strategies used by patients in our study, that is, 

opening capsules or crushing pills without informing the 

health care providers, are of great concern. Recent studies 

revealed that patients are often not aware of the safety issues 

when they modify medication dosage forms.32 In our study, 

patients were asked to report their coping strategies in a 

free-text format. The health care provider might use this 

individual information for further clarification or counseling, 

for example, by performing an in-depth medicine use review 

focusing on the coping strategies in daily use, and empower 

the patient with recommendations for safe and appropriate 

medication use. However, pharmacists and physicians rarely 

question patients about swallowing difficulties, and very few 

professionals systematically ask patients about this specific 

drug-related problem.1 Since health care professionals claim 

lack of time and personal resources, new screening tools such 

as the SWAMECO may reduce the workload and involve 

patients at an early stage.

Even if all patients reported taking water to ease the 

swallowing process, the amount of liquid remained unclear 

and might be critical. Schiele et al observed that 41% of all 

patients in their study took their medicines with less than half 

a glass of water.2 Similarly, the swallowing technique of the 

medication-water bolus showed potential for improvement 

regarding the low proportion of patients (9%) with head 

tilted forward, the strategy regarded as the best practice.33 

The use of the SWAMECO questionnaire may uncover 

some individual practices that might jeopardize successful 

swallowing.

In our study, the majority of medications reported for 

causing swallowing difficulties were essential therapeutic 

medications for the treatment of SSc (calcium channel 

blocker/PDE5 [phosphodiesterase type 5] receptor inhibitor) 

or for the prevention and treatment of gastroesophageal reflux 

disease (proton pump inhibitor/H2 receptor antagonists). 

For many of the involved products, available drug form 

alternatives could have been recommended. Continuous and 

appropriate use of the medicines is mandatory to slow down 

the progression of the disease. Consequently, any factor 

that may influence their efficacy needs the attention of the 

involved health care providers.

Adherence to medication
Nonadherence was self-reported by almost half of our 

patients (47%). Compared to other diseases with similar 

characteristics such as noticeable symptoms, chronicity, and 

evolution with degradation, our result is much lower than the 

91% of outpatients with rheumatoid arthritis,34 or the 91% of 

elderly patients with asthma who indicated nonadherence.35 

We expected a higher proportion of nonadherent patients 

when reporting swallowing difficulties. As the participating 

patients were rather young, with full cognitive capabilities 

and high motivation to take their medicines as prescribed, we 

can hypothesize that the observed overall higher adherence to 

medication results from intense care and self-empowerment 

provided by the specialized center.

Further development of the 
questionnaire
When patients were asked to localize their complaints (Figure 2), 

four dots were placed in an indicating triangle instead of the GI 

tract. It remains unclear if the corresponding patients were con-

fused by the triangles representing a segment, or the difficulty 

really occurred at this place. Further development should also 

evaluate indicating signs. Also, next validation steps should 

focus on clinical examination and confirmation of swallowing 

difficulties with video fluoroscopy. Finally, further studies 

should investigate a larger cohort in a more general popula-

tion and evaluate the clinical implication of the questionnaire 

in daily practice, that is, patient counseling.

strengths and limitations
Our study has several strengths. First, face validity of the 

initial questionnaire involved both professional experts and 

patients, who commented predominantly the wording of 

individual items. They made a significant contribution to the 

comprehensiveness of the questions, and thus, to the accep-

tance of the questionnaire and the feasibility of the study. 
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This may explain the high response rate of 67% without the 

use of any reminders. Second, the patient-oriented language 

may explain that the majority of missing values concerned 

personal items. We presume that patients did not wish to 

answer the questions, rather than failing to answer because 

of understanding difficulties. Third, we investigated het-

erogeneous symptoms in a highly homogenous population 

in regards to the underlying disease. Consequently, our 

questionnaire may be seen as able to catch all symptoms of 

swallowing disorders.

We acknowledge some limitations. First, our results are 

patient-reported outcomes, and thus, subjective information. 

We did not confirm the findings with clinical diagnosis of 

the swallowing process or of GI disorders. Consequently, a 

correlation between the reported swallowing difficulties and 

a clinical implication is not possible. The SWAMECO ques-

tionnaire remains inconclusive on the cause of the symptoms, 

but offers initial opportunity for further and targeted investi-

gations. Second, the European Centre for the Rehabilitation of 

Scleroderma Rheinfelden is a leading center in the German-

speaking region of Europe and takes care of a considerable 

number of SSc patients. However, since SSc is a rare disease, 

the investigated population provided a limited number of 

patients. Third, the investigated population was recruited in a 

highly specialized center where patients are under regular and 

specific surveillance. Therefore, some answers might have 

been influenced by this unique situation, such as the questions 

regarding communication with health care professionals. 

Fourth, nonadherence was assessed using a nonvalidated 

approach. To assess this issue from a more comprehensive 

perspective, the use of validated outcome measures inde-

pendently from the self-report should be considered. Also, 

a general quality of life instrument that is, SF-36 (36-Item 

Short Form survey) or EQ-5D (European Quality of Life-5 

Dimensions questionnaire) could be used to describe health-

related quality of life in patients with SSc.36

Conclusion
Through self-report questionnaires, patients can efficiently 

provide individual information that can be used for relevant 

counseling and tailored interventions. We developed a first 

self-report questionnaire assessing swallowing difficul-

ties with medication intake that entirely relies on patients’ 

impressions and not on detailed physiologic functions. Pilot 

testing of the SWAMECO questionnaire in patients with SSc, 

a highly specific population prone to develop swallowing 

difficulties, showed feasibility and acceptance of patients. 

Prevalence of swallowing difficulties with medication intake 

was remarkably high in the investigated population. Reported 

localization and intensity of complaints as well as potentially 

hazardous coping strategies indicated the need for in-depth 

counseling by health care professionals. Further validation 

of the SWAMECO self-report questionnaire should be con-

tinued in the general population, including evaluation of its 

complementary value in patient care.
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Supplementary materials
Table S1 Results from the systematic literature search. Excluded articles from the systematic literature search on swallowing difficulties 
with medication intake, published before February 2014 (n=37, without duplications). First author, year of publication, title and journal 
are given in alphabetical order

First author Year Title Journal

Aitichou1 2012 crushing pills, an easy practice of an old problem? evaluation of crushing practices in a 
geriatric long term care unit

Int J Clin Pharm

Andersen2 1995 [Problems when swallowing tablets. A questionnaire study from general practice] 
Article in norwegian

Tidsskr Nor Laegeforen

Baker3 2010 clinical results from a randomized, double-blind, dose-ranging study of pantoprazole in 
children aged 1 through 5 years with symptomatic histologic or erosive esophagitis

Clin Pediatr

Dabade4 2009 Proton pump inhibitor compliance does not impact gerD symptom resolution Gastroenterology
Fallon5 2011 An analysis of the impact of xerostomia on the quality of life of head and neck cancer 

patients receiving radiotherapy
Radiother Oncol

Focken6 2010 Prospective randomized controlled trial of an injectable esophageal prosthesis versus a 
sham procedure for endoscopic treatment of gastroesophageal reflux disease

Surg Endosc

gawron7 2013 Esophageal Hypervigilance: A Construct for Reflux and Dysphagia Symptoms Based on 
Patient reported Outcomes

Gastroenterology

go8 2013 Problems with swallowing pills commonly relates to properties like size Gastroenterology
gonçalves9 2008 speech-language and hearing complaints of children and adolescents with brain tumors Pediatr Blood Cancer
hanawa10 2012 [Questionnaire survey of air extruded jelly dosage form (i) – oral condition of elder 

patients and applicability of air extruded jelly formulation – ] Article in Japanese
Yakugaku Zasshi

hanssens11 2006 improving oral medicine administration in patients with swallowing problems and 
feeding tubes

Ann Pharmacother

iwase12 2012 The clinical use of Kampo medicines (traditional Japanese herbal treatments) for 
controlling cancer patients’ symptoms in Japan: a national cross-sectional survey

BMC Complement 
Altern Med

Kalf13 2013 Swallowing disorders in Parkinson’s disease: As frequent and severe as you think? Dysphagia
Kalf14 2011 Difficulty with pill swallowing in Parkinson’s disease Dysphagia
Kalf15 2011 Pathophysiology of diurnal drooling in Parkinson’s disease Mov Disord
Lazebnik16 2010 [Gastroesophageal reflux disease in the elderly patients: epidemiology, clinical features, 

therapy] Article in russian
Eksp Klin Gastroenterol

lucia17 2010 Analysis of pharyngeal phase of swallowing hard gelatine pills in asymptomatic adults Dysphagia
Martínez De 
haro18

2008 [Outpatient monitoring of oesophageal ph with a catheter-free ph-meter (Bravo 
System). A Study of tolerance, safety and efficacy] Article in Spanish

Cir Esp

Márton19 2011 evaluation of oral mucositis in children receiving intensive chemotherapy using proms 
questionnaire

Pediatr Blood Cancer

Mayadev20 2008 The amyotrophic lateral sclerosis center: a model of multidisciplinary management Phys Med Rehabil Clin N Am
Mcnally21 2012 randomised, double-blind, placebo-controlled study of a single dose of an 

amylmetacresol/2,4-dichlorobenzyl alcohol plus lidocaine lozenge or a hexylresorcinol 
lozenge for the treatment of acute sore throat due to upper respiratory tract infection

J Pharm Pharm Sci

Moretó22 2013 Treatment of achalasia by injection of sclerosant substances: a long-term report Dig Dis Sci
nishimura23 2012 Prospective evaluation of incidence and severity of oral mucositis induced by 

conventional chemotherapy in solid tumors and malignant lymphomas
Support Care Cancer

nito24 2013 surgical management of intractable aspiration Dysphagia
Obasan25 2012 Assessment of compliance to treatment among ambulatory asthmatic patients in a 

secondary health care facility in nigeria
Int J Pharm Sci Res

Ogata26 2008 [some problems for dosage form based on questionnaire surveying compliance in 
patients taking tamsulosin hydrochloride] Article in Japanese

Yakugaku Zasshi

Payot27 2011 Prevalence of patients’ difficulties in swallowing solid oral dosage forms Int J Clin Pharm
Peterson28 2010 Comparison of esomeprazole to aerosolized, swallowed fluticasone for eosinophilic 

esophagitis
Dig Dis Sci

Sakellariou29 2013 Medication swallowing difficulties reported by adults with idiopathic Parkinson’s 
disease and oropharyngeal dysphagia

Dysphagia

Sasaki30 2013 comments on selected recent dysphagia literature Dysphagia
seo31 2011 Longitudinal changes of the swallowing process in subacute stroke patients with 

aspiration
Dysphagia

simons32 2013 Munich dysphagia test-Parkinson’s disease (MDT-PD): A new clinical questionnaire for 
early assessment of dysphagia in Parkinson’s disease

Dysphagia

(Continued)
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Table S1 (Continued)

First author Year Title Journal
Thinrungroj33 2012 Alginate accelerates healing of post-endoscopic variceal ligation ulcers: A randomized-

controlled trial
Gastrointest Endosc

Truter34 2012 An approach to dyspepsia for the pharmacist SA Pharmaceutical Journal
Valenza35 2009 role of oro-pharyngo-oesophageal scintigrapgy in the evaluation of swallowing 

disorders in patients with myotonic dystrophy type 1 (DM1)
Medizinische Genetik

Verin36 2011 submental sensitive transcutaneous electrical stimulation (ssTes) at home in 
neurogenic oropharyngeal dysphagia: a pilot study

Ann Phys Rehabil Med

Zibetti37 2014 Levodopa/carbidopa intestinal gel infusion in advanced Parkinson’s disease: a 7-year 
experience

Eur J Neurol

Table S2 Articles selected from the systematic literature research on swallowing difficulties with medication intake, published before 
February 2014. First author, year of publication, title and journal are given in alphabetical order

First author Year Title Journal

Kelly38 2010 Patients with dysphagia: experiences of taking medication
(Open dialogue with patients exploring 3 questions: What problems do you have taking your 
medicines? How do you deal with any problems you have when taking medicines? What 
advice have you been given about coping with your swallowing problems?)

J Adv Nurs

Márquez-contreras39 2008 Pharmacological compliance and acceptability of lansoprazole orally disintegrating tablets in 
primary care

Curr Med Res Opin

Marquis40 2013 Swallowing difficulties with oral drugs among polypharmacy patients attending 
community pharmacies
(Questionnaire with 16 questions in 7 dimensions: current number of daily oral prescribed 
medicines, demographics, swallowing difficulties, coping strategies for overcoming difficulties, 
impact on medication adherence and on daily functioning, perception of state of health, 
whether patients had notified their difficulties to their physician and pharmacist)

Int J Clin Pharm

Mehuys41 2012 Medication management among home-dwelling older patients with chronic diseases: possible 
roles for community pharmacists

J Nutr Health Aging

Schiele42 2013 Difficulties swallowing solid oral dosage forms in a general practice population: 
prevalence, causes, and relationship to dosage forms
(Questionnaire with 32 questions in 5 major topics: demographics, medication intake habits, 
presence of diseases, attitude towards medication intake, coping strategies for overcoming 
difficulties)

Eur J Clin 
Pharmacol

Wright43 2002 Medication administration in nursing homes
(Questionnaire for nurses with the sections: guidance on completion, respondent details, 
nursing home population demographics, extent of swallowing difficulties, methods used to 
overcome swallowing difficulties, experience of overcoming swallowing difficulties, opinions 
on the ease of changing medication)

Nurs Stand

Notes: Articles in bold systematically investigated swallowing disorders and were selected to develop the sWAMecO questionnaire. A short summary is indicated in 
brackets.
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Table S3 results from the cross-sectional population study. Active pharmaceutical ingredient, formulation of the medicine, frequency 
of medication reported to cause swallowing difficulties (n=21) and the possibility of an available alternative drug form according to the 
swiss summaries of product characteristics

Active pharmaceutical ingredient Formulation Frequency Therapeutic group Alternative drug 
form available?

Crushing 
possible?

Prescription drugs (n=14)
Acetylsalicylic acid (low dose) Tablet 1× Antiplatelet Yes (Yes)
Amlodipine Tablet 2× Calcium channel blocker no Yes
Dutasteride/tamsulosin capsule 1× Urologic no noa

esomeprazole Tablet 1× Proton pump inhibitor no nob

levothyroxine Tablet 2× Thyroid hormone no Yes
nifedipine Tablet 1× Calcium channel blocker no noc

Omeprazole capsule 1× Proton pump inhibitor no nod

Pantoprazole Tablet 1× Proton pump inhibitor Yes nob

Prednisolone Tablet 1× glucocorticoid no Yes
Pregabalin capsule 1× Antiepileptic no noa

ranitidine Tablet 1× h2 receptor antagonist Yes (Yes)
sulfamethoxazole/trimethoprim Tablet 1× Antibiotic Yes (Yes)
Tadalafil Tablet 1× PDe 5 receptor inhibitor no Yes
Valsartan/amlodipine/hydrochlorothiazide Tablet 1× Calcium channel blocker/diuretic no Yes

Self-medication (n=3)
Acetylsalicylic acid (high dose) Tablet 2× Analgesic Yes (Yes)
ibuprofen Tablet 2× Analgesic Yes (Yes)
Paracetamol (acetaminophen) Tablet 1× Analgesic Yes (Yes)

Nutritional supplements (n=4)
Fish oil capsule 1× – no noa

Vitamin c Tablet 2× – Yes (Yes)
Unspecified herbal drug Tablet 2× – Unknown Unknown
Unspecified enzyme product capsule 1× – Unknown Unknown

Notes: aOpening of capsule possible. bNo crushing, only floating for suspension possible. cno crushing recommended due to photosensitivity. dOpening of capsule possible, 
but no crushing of pellets, only floating for suspension possible. If alternative drug forms were available, the option to crush a tablet was kept in brackets.
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