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Abstract

Objectives—To measure health literacy (HL) of caregivers of adults with intellectual/

developmental disabilities (IDDs); to determine the association between HL and a medication 

administration task (MAT) assessment; and to identify caregiver characteristics associated with 

higher HL and MAT scores.

Design—Cross-sectional study.

Setting—Southeastern Michigan.

Participants—Caregivers, aged 18 years or older, who provided supportive care of adults with 

IDDs.

Interventions—Survey and demonstration.

Main Outcome Measures—Short Test of Functional Health Literacy in Adults (STOFHLA); a 

MAT assessment consisting of interpretation of five sets of medication instructions followed by 

demonstration of understanding using a pill box; and a survey of caregivers' demographics, 

medication-related experiences, education, characteristics of persons for whom they provide care, 

and care-related activities performed.

Results—A total of 47 caregivers provided data. Caregivers had a mean age of 45.7 ± 14.6 years; 

41 (87.2%) were women and 38 (80.9%) had education beyond high school. Caregivers were 

involved in obtaining medication from pharmacies, reminded the person with IDD to take 

medications and/or administered them to the person, documented medication and health 

information, and accompanied persons with IDD to physician offices. Most did not conduct 

monitoring procedures. The STOFHLA mean score was 34.5 ± 2.5 (median, 35; range, 22–36), 

while the MAT mean score was 12.0 ± 2.2 (median, 12; range, 6–15). Compared with family 

caregivers, direct support staff more frequently had undergone some medication training and had 

other people with whom they could discuss medication questions, but they had worked with the 

person with IDD a significantly shorter amount of time. No significant differences in STOFHLA 

and MAT scores between the family caregivers and direct support staff were observed. Caregiver 
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education was significantly correlated with the STOFHLA score. MAT scores were not 

significantly correlated with caregiver characteristics.

Conclusion—Caregivers are involved in the medication use process for people who have IDD. 

Ensuring caregiver understanding of medication regimens and/or improving medication-related 

HL may be an important step to ensure safe and effective use of medications by people with IDD.

Health literacy (HL) is generally defined as the degree to which individuals have the 

capacity to obtain, process, and understand basic health information and services needed to 

make appropriate health decisions.1–3 HL is directly associated with abilities to perform 

health-related tasks such as medication administration correctly.

In a systematic review of the HL literature, Berkman et al. noted a number of studies linking 

lower HL with poorer skills in medication administration and in interpretation of directions 

on prescription drug labels or nutrition product labels.4 Low HL also is associated with other 

negative outcomes, such as poor use of preventive care, worsened self-management of 

chronic diseases, and increased hospitalizations, all-cause mortality, and cardiovascular 

death.5–16

Pharmacists may not fully use proven techniques to assist in communication with people 

with lower HL. In a study of 14 techniques for communicating with people with low HL, 

pharmacists performed 10 techniques less than 40% of the time. Nurses and physicians use 

these techniques much more often.17

Pharmacists provide information to patients via written patient education pamphlets 

frequently. The question is whether patients understand this information and can use it to 

increase their use of appropriate health behaviors. A study examining the association 

between literacy and understanding of the directions on prescription drug labels 

demonstrated that patients with low-to-marginal literacy frequently misunderstood 

prescription label instructions.13

Caregivers are people who provide assistance to others unable to perform various activities 

associated with daily living. Caregivers provide support to aging parents, children, and 

people with disabilities. In the United States, an estimated 42 million Americans assume 

caregiver roles, and on average, spend 20 hours per week providing care.18

Most people with intellectual and developmental disabilities (IDD) live in the community 

and have a lifelong need for support. Caregivers of adults with IDD often perform 

medication administration procedures daily. Caregivers should have adequate HL to perform 

the required tasks to assist with medication use and provision of medical care pursuant to 

physician instruction. If caregivers do not have adequate HL, adherence to medical plans of 

care may be compromised. For example, a recent study of HL of paid caregivers for people 

with dementia found that more than 33% of participants had inadequate HL and had 

difficulties following medication-related instructions.19 One limitation of this study was that 

for most participants, English was their second language, a known risk factor for poor HL.

Many caregivers of people with IDD are family or direct support staff. Direct support staff is 

defined as caregivers employed by agencies providing support to people with IDD. Little is 
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known about the HL of the caregivers, either family or direct support staff, of people with 

IDD.

Objectives

The purpose of this study was to measure the HL of caregivers of adults with IDD who are 

involved in some aspect of assisting in medication administration and determine whether an 

association existed between HL level and performance on a standardized assessment of 

medication administration. The medication administration task (MAT) test was used as the 

standardized assessment measure.

Additionally, the study sought to identify characteristics of caregivers associated with HL 

and performance on the MAT. Most direct support staff undergo some form of medication 

administration training. Therefore, we sought to determine whether the type of caregiver 

(family versus direct care staff) had any association with the caregiver's level of HL and 

score on the MAT. We hypothesized that, because most direct support staff undergo 

medication administration training and recertification, these individuals would score higher 

on the HL and MAT compared with caregivers who are family or friends.

Methods

Recruitment

Caregivers were recruited from multiple sources. Family caregivers and direct support staff 

were recruited through a local chapter of The Arc and from one service and support provider 

agency. The Arc is a national community-based organization that advocates and provides 

support services for people with IDD and their families throughout the United States.

The local Arc chapter in Wayne County, MI, participated in the study. A recruitment 

announcement was placed in the monthly newsletter asking chapter members to recruit both 

family caregivers and direct support staff.

Additionally, direct support staff were recruited from a community-based agency that 

provided support staff for group homes (adult foster care) or to individuals with IDD who 

live semi-independently in their own homes. A study recruitment letter was attached to 

direct support staff persons' paychecks, and recruitment letters were sent to the agency's 

supervisors requesting they verbally announce the study to direct support staff.

Inclusion criteria consisted of caregivers aged 18 years or older who cared for at least one 

person with IDD who took one or more prescription medications.

The study was approved by the University of Michigan Medical School Institutional Review 

Board. All participants provided signed informed consent and received a $40 gift card.

Data collection and methods

Participants began the survey portion of the study with completion of the Short Test of 

Functional Health Literacy in Adults (STOFHLA), used to assess HL of care-givers.20 

STOFHLA is a shortened version of the Test of Functional Health Literacy in Adults 
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(TOFHLA), an instrument designed to measure a person's ability to read and understand the 

things commonly encountered in the health care setting. STOFHLA has good internal 

consistency (Cronbach's alpha) ranging from 0.68 to 0.97 and demonstrated correlation (r = 

0.8) to the Rapid Estimate of Adult Literacy in Medicine (REALM) test.

STOFHLA asked participants to read and complete health-related passages by inserting 

missing words at selected intervals throughout text. Participants were prompted to choose 

the correct word from a list of four possibilities at each place where words had been 

removed. The first passage described the preparation a patient must undergo for an upper 

gastrointestinal (GI) series and had 16 words missing. The second passage came from the 

patient rights and responsibilities section of a Medicaid application form and had 20 words 

missing. The final score was a count of the correct word choices made by the participant. A 

STOFHLA score of 16 or less was classified as having inadequate HL; scores from 17 to 22 

were considered marginal HL, and scores from 23 to 36 were considered adequate HL.

Following this, caregivers completed a written survey (see the online Appendix for 

interview questions, available on JAPhA.org in the Supplemental Content section). It 

obtained demographic information of the caregiver (age, gender, education) and determined 

the primary person for whom the individual had provided care (age and gender). Caregivers 

who provided care for more than one individual were instructed to answer specific to the 

person who required the most assistance with medication use.

The survey included questions to determine the average number of hours per day the person 

with IDD required personal assistance. Caregivers also were asked about their prior 

experience as a caregiver, how they gained initial charge over the person for whom care was 

provided, and the length of time they worked with the individual.

The frequency of performing health-related tasks that were medication centered was 

assessed. This included frequency of obtaining medications from the pharmacy, reminding 

the person to take medication, administering doses of medication, and reviewing and 

documenting health-related tasks of the individual. Additionally, physician-centered tasks 

were assessed (scheduling appointments, transporting to appointments, seeing the physician 

with the person with IDD). To determine personal experience with medication-related 

issues, caregivers were asked if they had taken or currently take prescription medication on a 

long-term or regular basis.

Caregivers were asked if they had another person with whom they could consult when they 

had questions related to medications or medication administration. Caregivers also were 

asked whether they had received formal medication administration training in the past.

Caregiver understanding of the medication administration process was assessed using mock 

prescription vials for a medication label reading and sorting test, developed by Lindquist et 

al.19 For this study, the test was called the medication administration task (MAT). The MAT 

used is similar to a number of validated instruments that use simulated medication regimens 

to assess medication-taking instructions.21
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Five medication vials with labels were assessed by each caregiver. Directions for use were 

printed on each prescription vial label and varied from a standard once-a-day regimen to 

more complicated instructions such as taking with meals, length of time to take the full 

regimen, and taking multiple tablets at one time of the day. Medication names listed on the 

prescription vial label were drugs that were not found in the United States, were prescribed 

at a very low rate, or were generic. Medication names were chosen to help ensure drug 

names would be unfamiliar to minimize the likelihood that caregivers had previous 

experience taking or administering the product.

Caregivers were given the bottles and asked how to give the medication in verbal prose 

form: “Tell me how you would give this medicine.” Caregivers were then asked to 

demonstrate proper medication assisted use by placing the tablets and capsules correctly in a 

7-day pillbox with four time slots for each day. Errors in dispensing were determined if 

verbal and/or practical demonstrations were incorrect. Each prescription vial task was 

graded on three criteria (number of tablets administered, time of day administered, and 

length of time the medication was to be taken, for a total score of 15 for the MAT. A 

research assistant was trained in the administration of the STOFHLA and MAT.

Data analysis

Means with standard deviation and median or percent frequencies were used to describe the 

overall sample characteristics, patients with IDDs, caregiver involvement in the medication 

use process, and STOFHLA and MAT scores.

Frequencies of correct responses for each assessment step used to score the MAT were 

determined for each of the five prescription instructions. Correlation between the STOFHLA 

and MAT score was determined using Spearman's rho. Further correlation analysis was 

conducted to assess the association between caregiver characteristics and the MAT test score 

and the STOFH-LA using either Spearman's rho or Pearson's correlation coefficient.

Participants were then categorized as direct support staff or family caregivers to test whether 

caregiver type was associated with STOFHLA or MAT test scores. Comparisons were made 

between subject demographics, history of formal medication administration training, 

personal experience with medications, and STOFH-LA and MAT test scores using Mann–

Whitney U or chi-square tests, in which case median values or frequency with percentages 

are presented.

Results

Description of overall sample

Characteristics of the 47 caregivers who completed the study are provided in Table 1. Most 

caregivers were middle-aged, women, and moderately well educated (some college or 

more).

More than one-half of the caregivers had personal experience taking medication, and almost 

two-thirds had some formal medication administration training. Almost three-quarters of 

caregivers indicated having an opportunity to talk with others to ask questions about 
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medications. Almost one-half of caregivers had prior experience as a caregiver of people 

with IDD. Overall, caregivers had been working with the person for whom they provide care 

for less than 1 year.

Caregivers indicated that the person with IDD for whom they provided care required support 

a mean (± SD) of 13.5 ± 8.6 hours per day. The majority of people with IDD who received 

care were middle-aged, with a mean of 50.5 ± 14.1 years, while 66% were women. People 

with IDD were reported to take, on average, 7.6 ± 5.1 medications daily, with an average of 

2.9 ± 1.2 medication administration times per day.

Overall, the HL of caregivers, as measured by the STOFHLA score, was in the adequate 

category (STOFH-LA score between 23 and 36). The overall average MAT score was 12 out 

of a total score of 15 (no errors), indicating a relatively good ability to interpret medication 

label directions and demonstrated ability to interpret that information into an appropriate 

medication administration task.

Medication use process tasks

Table 2 provides information about the number and percentage of caregivers who performed 

various tasks supporting the medication use process.

Most caregivers were involved in obtaining medication from a pharmacy, reminding the 

person with IDD to take medication, handing medication to the person with IDD to take, 

documenting information about the medication administration or monitoring, and to a lesser 

extent, accompanying the person to physician appointments, including seeing the physician 

with the patient. Few caregivers performed medication outcome monitoring tests.

Medication administration task test

Analysis of individual steps scored correctly on the MAT is provided in Table 3.

Two sets of prescription label instructions were problematic for participants. Instruction was 

for zopiclone 7.5 mg to be taken as a single tablet nightly as needed. Just over one-half of 

the caregivers performed the steps correctly. Caregivers did not typically provide as-needed 

medication to the IDD person for whom they provided care, leading to the poor performance 

on this task.

The prescription label for pyrantel 125 mg to be taken as six tablets daily for 3 days was also 

problematic. The primary problem faced was correctly placing tablets in multiple wells on 

each of the 3 days the medication was to be taken.

Correlations among caregiver characteristics and scores

Table 4 provides data on the correlation analysis among caregiver characteristics and the 

STOFHLA and MAT scores.

STOFHLA scores were significantly correlated with only one caregiver characteristic: 

caregiver education. Caregivers with more education had higher STOFHLA scores and thus 
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greater HL. MAT scores were not significantly correlated with any caregiver characteristic 

other than their STOFHLA score.

Characteristics of family caregivers and direct support staff

Table 1 provides the data for the comparison between the two groups of caregivers.

Significant differences between the two groups were found for caregiver age, gender of 

caregiver, training for medication administration, and having someone else to talk with 

regarding medication questions. Although not significantly different between groups, more 

family caregivers had a college education and more took medication themselves.

STOFHLA and MAT test scores were similar between groups (Table 1) and differences 

were not statistically significant, although the family caregivers scored higher on both 

assessments. STOFHLA scores ranged from 22 to 36. Only one participant in the direct 

support staff group scored below the threshold of 23, indicating marginal HL. All other 

caregivers scored in the adequate HL range.

MAT scores ranged from 6 to 15, with a score of 15 indicating no errors. A total of 8 

(22.2%) direct support staff scored 10 or less on the MAT (5 or more errors), while only 1 

(9.0%) of the family caregivers had a MAT score of 10 or less.

Discussion

Caregivers undertake responsibility and oversight of medication use by adults who have 

IDD. In this study, more than 70% of caregivers conducted three important steps of 

medication use process either all the time or most of the time, and more than 50% of the 

time for two others. More than one-half of caregivers accompanied persons with IDD to the 

physician's office. Understanding instructions for safe, appropriate use of medication and 

being an advocate for the person with IDD at the physician's office requires the caregiver to 

possess adequate HL to safely administer medication to the person with IDD. HL was 

adequate for family caregivers and almost all of the direct support staff in this study. In the 

state where this study was conducted, direct support staff must undergo training on topics 

related to medication administration. Informal or family caregivers are not required to take 

such training.

In the present study, the only caregiver characteristic significantly associated with HL was 

the level of education attained; higher education was associated with greater HL.

MAT scores were similar between caregiver types, and the mean scores were high. Family 

caregivers scored higher on the MAT, and greater variation was seen in MAT scores for 

direct support staff. Direct support staff generally reported undergoing medication 

administration training, while no family caregivers underwent this type of education. 

However, MAT scores of these caregivers were no different between the groups. Family 

caregivers provided care for a significantly longer period of time compared with direct 

support staff, and a greater proportion also took medications themselves. These data may 

demonstrate that experience providing care for a longer time period, coupled with taking 

medication themselves, may be valuable assets to family caregivers. Previous studies of 
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informal caregiving found that 18% never received any type of instruction or training related 

to medications22 and need medication management training.23

The presence of a person with whom to discuss questions regarding medications, or having a 

reliable source of information to refer to when questions arise, is important for the caregiver. 

Informal caregivers of people with disabilities or older people seek health information from 

a variety of sources, including physicians, nurses, family or friends, other health 

professionals, or the Internet.24 In the present study, significantly more of the direct support 

staff reported an ability to ask others questions regarding medication therapy compared with 

family caregivers. Direct support staff often work for agencies with administrative support 

to assist with questions about medication therapy.

Pharmacists who provide medication distribution to the homes of people with IDD may 

consider partnering with service provider agencies to provide comprehensive education to 

direct support staff on the medication use process and drug therapies to meet this need for 

support. Alternatively, the pharmacy may work with the service provider agency to ensure 

medication pass training for new direct support staff is comprehensive to all aspects of the 

medication use process. The pharmacy may work with the agency to develop quality metrics 

to monitor the medication use process within the home environment to identify situations 

where additional education would be useful.

Pharmacists should recognize that caregivers, whether family members or direct support 

staff, need to receive counseling and education as if they were the patient. To provide 

support for medication-related questions, pharmacists must be accessible when caregivers 

have specific questions or concerns about therapies. Pharmacists have the skills and 

knowledge to counsel all people who pick up medications. Pharmacists may be able to make 

a special effort to counsel caregivers of persons with IDD.

More complex medication interpretations or instructions were problematic for many 

providers. Correct answers for all three MAT concepts were seen most for the “take one 

tablet daily” instructions, a common and straightforward set of instructions for medications. 

The lowest number of correct responses on all three concepts was associated with 

instructions to take medications as needed for both types of caregivers, both family and 

professional. Only one-half to two-thirds of caregivers provided correct responses for these 

steps. The concept of “as needed” may have been interpreted in any number of ways, and 

caregivers may have been familiar with a different procedure for administering as-needed 

medications that do not coincide with the process chosen as correct for this study. This 

demonstrates that health professionals should ensure that caregivers understand complicated 

dosing instructions, including medications given on an as-needed basis.

This study fills the gap of previous studies assessing medication error rates of caregivers by 

assessing HL as a potential predictor of performing a medication administration error.25,26 

In the correlation analysis of this study, the correlation between the MAT and the 

STOFLHA was modest but statistically significant. The modest correlation may result from 

the small sample size or the possibility that other caregiver characteristics or characteristics 

of relationships between caregivers and persons who they provide care for may have an 
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intervening effect. Caregiver education and HL were significantly associated in this study. 

Those who were educated past high school scored higher on the STOFHLA. One report 

shows that people hired into direct support staff roles have a wide range of educational 

attainment, with more than 50% having the highest level achieved being a high school 

degree or less.27

It is important to implement and improve screening for understanding of appropriate use of 

medications for individuals with IDD and caregivers for HL at the health professionals' 

offices or pharmacies. Health professionals must ensure that caregivers and persons with 

IDD have an understanding of the intended directions for use of medications. The 

management of direct support staff should include education on the importance of 

communication of directions for use of medications. This may require more frequent 

assessment of medication-pass processes of home managers to determine whether further 

training is needed. Family caregivers also should receive education at primary points of 

interaction with health professionals such as prescriber's offices and pharmacies.

Pharmacists should become more knowledgeable about resources available to assist with 

assessment of individuals' HL. Ngoh and colleagues previously provided an excellent 

overview of HL and recommendations for the identification of people with lower HL.28 

Steps and actions pharmacists can use in counseling to enhance understanding of medication 

information provided to a person with lower HL are provided.28 Pharmacists may use the 

Agency for Research and Quality (AHRQ) guide: “Is our pharmacy meeting patients' needs? 

A pharmacy HL assessment tool user's guide.”29 This tool can be used to raise pharmacy 

staff awareness of HL issues, can help detect barriers that may prevent people with lower 

HL skills from adequately using medications, and may help the pharmacy identify areas in 

which processes can be improved.

Limitations

Several limitations to this study exist

The STOFHLA instrument used may not have been sensitive enough to determine HL 

concepts more strongly associated with tasks necessary to safely interpret medication 

instructions. The full TOFHLA may have been more sensitive. However, the numeracy 

portion of the full TOFHLA includes a medication label interpretation section, which was an 

outcome measure and therefore not appropriate to use for the present study. STOFHLA and 

other measures of HL (the Newest Vital Sign [NVS]30 and the Rapid Estimate of Adult 

Literacy in Medicine [REALM]31) have previously been used successfully to determine 

associations between HL of caregivers of children and medication administration 

problems.32–34

Another limitation was the sampling method used to recruit participants. Sampling bias may 

have occurred, as all participants were recruited using announcements in newsletters and 

mailings. The sample may overrepresent people who have higher HL and more experience 

and confidence in administering medications.
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The sample was small, with 47 participants completing the study. A larger sample size 

would be required to enable use of multivariate regression techniques to provide a clearer 

interpretation of associations between caregiver characteristics, STOFHLA scores, and 

MAT scores. The results of the present study may be used to calculate the appropriate 

sample size needed for future studies to be able to conduct a more thorough assessment.

Overall lifetime experiences of caregivers were not directly assessed. Question wording 

focused on the current person for whom caregivers were providing care. In the case of 

family caregivers, this was a longer period of time than for direct support staff. What is 

unknown is whether direct support staff provided care for other people either at the same 

time or for other people in the past. That assessment of their medication management 

experience was not measured.

The MAT test used a format of prescription vials with instructions printed on vial labels as 

well as filling a pill box. This format may be different from what some caregivers are 

familiar with, particularly direct support staff.

Conclusion

Caregivers of adults with IDD often oversee medication management of these individuals. 

Pharmacists undoubtedly encounter patients who have IDD and their caregivers in a variety 

of pharmacy practice settings. To attempt to ensure safe and effective medication use by 

people with IDD, pharmacists should work with care-givers to ensure understanding of 

medication regimens and be available to provide guidance when caregivers have questions 

or concerns about the therapies.
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Appendix: Study Instrument

Participant Name________________________ Study Number _________

Start with administration of the STOFHLA, followed by the Medication Label Reading and 

Sorting Test.

Read the following list of medical-related activities and indicate how often you do these 

activities for or with your client: (Do not perform; some of the time; most of the time; all of 

the time)

1. Obtaining medicines from the pharmacy

2. Reminding the client to take medications

3. Handing the client medications when it's time to take them
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4. Scheduling doctor appointments for the client

5. Transporting the client to doctor appointments

6. Seeing the doctor with the client, including providing health information to the 

physician

7. Perform testing such as poking the client's finger for blood sugar or taking a blood 

pressure

8. Writing down in a diary any health related information to share with the client's 

physician or nurse.

Participant Age___________ Participant Gender___________

Client's Age ____________ Client's Gender ____________

Which of the following best describes your relationship to your client?

Family member/parent

Family member/spouse

Family member/brother, sister, aunt, uncle

Friend – not for pay

Employed by agency

Employed for client's family or designated guardian

Employed directly by client

How long have you provided care for your current client?

________________________months

Amount of time per day, on average, that the client you work with require caregiver time?

________________________hours

How many different medications does your client take per day on average? _________

How many different times of the day does your client take medicine? _______

Which of the following best describes your general education?

Didn't graduate high school

High school graduate/GED

Some college

College graduate

Did you receive a college degree in a health care area? ______

If yes, what area of health care_____________________________________________

Please list other jobs that you have had over the past 10 years
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___________________________________________________

___________________________________________________

___________________________________________________

___________________________________________________

Have you ever had a job similar to the caregiving role you are in now? _____

Do you take medication regularly? ___________

Have you participated in a medication administration training program of any type? 

_______

If yes, how long ago? _______

List different ways you find information about medication

1. ________________________

2. ________________________

3. ________________________

4. ________________________

Are there other people who you talk to about medication issues? _____

If yes, please describe who they are_________________________

Medication Label Reading and Sorting Test

The following medication names and directions for use was be on labels on prescription 

vials. The respondent was read each one separately. They was then be asked: Tell me how 

you would give this medicine. They was then be asked to demonstrate by placing the pills in 

each vial into a 7-day pillbox with four time slots (morning, noon, dinner, evening). Errors 

in dispensing was be determined if either/or both verbal and practical demonstrations are 

incorrect.

1. Miglitol 25 mg

Take one table three times daily with meals

2. Pyrantel 125 mg

Take six tablets daily for 3 days.

3. Paliperidone 3 mg

Take one tablet daily

4. Zopiclone 7.5 mg

Take one tablet nightly as needed.

5. Cephalothin 500 mg
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Take one capsule 3 times daily for 10 days.

Results:
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Key Points

Background

• Safe and effective use of medication is associated with health literacy.

• Caregivers of people with intellectual/developmental disabilities (IDD) assist 

their clients with medication management.

• Knowing the association between health literacy and medication management 

tasks for caregivers of people with IDD will provide researchers and policy 

makers information of where to target training resources for caregivers.

Findings

• Caregiver education is associated with health literacy.

• Health literacy is associated with performance on a medication administration 

task test.

• Family caregivers and employed direct support staff have similar levels of 

health literacy and performance on the medication administration task test.

• This study provides information that could be used to conduct a larger, more 

comprehensive assessment of health literacy and medication management of 

caregivers of people with IDD.
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Table 1
Characteristics of participating caregivers

Caregiver characteristics

Overall N (%) or mean 
(SD) and median

(n = 47)

Direct support 
staff N (%) 

median
(n = 36)

Family/friend 
caregiver N (%) 

or median
(n = 11)

Groups 
significantly 

different?
P values

Age (years) 45.7 (14.6) 49.0 40.5 60.0 0.003

Gender–female 41 (87.2) 34 (94.4) 7 (63.6) 0.02

Caregiver education 0.60

 Less than high school graduate 1 (2.1) 1 (2.8) 0 (0)

 High school graduate or equivalent 8 (17.0) 7 (19.4) 1 (9.1)

 College courses or graduate 38 (80.9) 28 (77.8) 10 (90.9)

Takes medication personally 28 (59.6) 20 (55.6) 8 (72.7) 0.49

Training in medication pass 30 (63.8) 30 (83.3) 0 <0.001

Has opportunity to discuss questions about 
medication with others 32 (74.4) 27 (84.4) 5 (45.5) 0.02

Experience as caregiver of a person with IDD 
before current situation 23 (48.9) 20 (55.6) 3 (27.3) 0.17

Length of time working with the person with IDD 
(months) 8.0 (10.7) 3.0 3.0 29.0 0.11

STOFHLA score 34.5 (2.5) 35.0 35.0 36.0 0.13

MAT score 12.0 (2.2) 12.0 11.0 13.0 0.12

Abbreviations used: SD, standard deviation; IDD, intellectual and developmental disabilities; STOFHLA, Short Test of Functional Health Literacy 
in Adults; MAT, medication administration task.

P values in bold indicate significant differences at alpha < 0.05.
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Table 2
Medication use process activities that caregivers performed (n = 47)

Medication use process step
All of the time N 

(%)
Most of the time 

N (%)
Some of the time 

N (%)
Do not perform 

N (%)

Obtain medication from pharmacy 17 (37.0) 16 (34.8) 0 (0) 13 (28.3)

Remind person with IDD to take medication 30 (65.2) 5 (10.9) 6 (13.0) 5 (10.9)

Hand medication to person with IDD 32 (69.6) 2 (4.3) 8 (17.4) 4 (8.7)

Perform monitoring procedures 9 (19.6) 1 (2.2) 4 (8.7) 32 (69.6)

Accompany person with IDD to physician appointments 21 (45.7) 4 (8.7) 13 (28.3) 8 (17.4)

Document medication and health information 22 (47.8) 6 (13.0) 9 (19.6) 9 (19.6)

Abbreviation used: IDD, intellectual and developmental disabilities
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Table 3
Participants' performance in individual steps in medication administration task test

Medication and administration steps
Frequency and percent correct for 47 participants N 

(%)

Miglitol 25 mg: Take one tablet three times daily with meals.

 Place 1 tablet per well 47 (100)

 Place in morning, noon, and evening wells 37 (78.7)

 All 7 days are filled 42 (89.4)

Pyrantel 125 mg: Take six tablets daily for 3 days.

 Place 6 tablets 32 (68.1)

 Per one well 32 (68.1)

 For 3 consecutive wells 44 (93.6)

Paliperidone 3 mg: Take one tablet daily.

 Place 1 tablet per well 47 (100)

 Per one well consistently per day 47 (100)

 All 7 days are filled 42 (89.4)

Zopiclone 7.5 mg: Take one tablet nightly as needed.

 Place 1 tablet 31 (66.0)

 Per well consistently at bedtime well 25 (53.2)

 All 7 wells filled 24 (51.5)

Cephalothin 500 mg: Take one tablet four times daily for 10 days.

 Place 1 tablet 43 (91.5)

 Per well consistently morning, noon, evening, and bedtime 38 (80.9)

 For 7 days (one pack) and for 3 more consecutive days on second pack provided 37 (78.7)
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Table 4
Correlations between the STOFHLA, medication administration task test, and caregiver 
characteristics

Caregiver characteristics
Correlation with STOFHLA 

scores (P value)
Correlation with MAT scores 

(P value)

STOFHLA score … 0.29a (0.045)

Age 0.02a (0.91) 0.17a (0.25)

Gender –0.03b (0.85) 0.06b (0.71)

Education 0.33a (0.03) 0.06a (0.67

Takes medication regularly −0.09b (0.53) −0.21b (0.15)

Training on medication administration 0.07b (0.66) 0.15b (0.31)

Has opportunity to discuss questions about medication with others −0.1b (0.52) −0.04b (0.42)

Experience as caregiver of a person with IDD before current situation −0.17b (0.26) −0.11b (0.47)

Length of time working with the person with IDD 0.28a (0.06) 0.19a (0.21)

Abbreviations used: IDD, intellectual and developmental disabilities; STOFHLA, Short Test of Functional Health Literacy in Adults; MAT, 
medication administration task.

P values in bold indicate significant differences at alpha < 0.05.

a
Spearman's rho correlation

b
Pearson's r correlation
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