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Background: Medication use during pregnancy is prevalent with notable increases in the use of over-the-counter medications. In this 
era of information proliferation, it is important to understand where women of reproductive age obtain information on medication 
safety.
Objective: The main objective of this study was to determine the predictive factors associated with the utilization of pharmacists as 
a medication information safety resource among reproductive age women.
Methods: A cross-sectional evaluation of baseline characteristics, collected during an online knowledge intervention study, was 
conducted among women aged 18–44 who were living in the United States in 2018 to 2019. Descriptive statistics for all study 
variables were estimated. Logistic regression analyses were done to assess the predictors of the utilization of pharmacists as 
a medication safety resource.
Results: A total of 210 women of reproductive age were included in the study. The average age was 32.4 ± 6.5 years and the 
majority were White (69.5%), married (61.4%), and had at least a high school education level (86%). Fifty four percent of 
participants reported using pharmacists as a medication safety information resource. Findings from the multivariable analyses 
showed that women who reported difficulty understanding written medical information (p = 0.018) and those who were Black or 
African American (p = 0.008) had less odds of utilizing pharmacists as a medication information source.
Conclusion: Despite pharmacists being one of the most accessible health care professionals on medication information, only 54.3% 
of women surveyed utilized them as medication information sources. It was also found that women who had difficulty understanding 
written information and those who were Black or African American were less likely to utilize pharmacists as a medication safety 
information resource. Findings show opportunities for pharmacists to increase perceived value as medication safety experts among 
women of childbearing age. Additional studies need to be conducted given the study’s limited generalizability.
Keywords: medication safety, women, reproductive age

Background
Approximately half of all non-pregnant women between the ages of 15 to 44 and one-fourth of pregnant women use 
prescription medications in the United States.1 In total, roughly 45% of all women of reproductive age in the United 
States (US) have taken at least one prescription medication within the past month.2 More recent findings by Haas et al 
showed that 97.1% of women took at least one medication during pregnancy, including vitamins. In the same study, it 
was estimated that 30.5% took at least five medications, excluding vitamins, supplements and vaccines.3 The use of over- 
the-counter medications is also increasing in the US, further contributing to the number of medications women are 
taking.4 With this increase in prescription and over-the-counter medication use, it is important to examine the utilization 
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of provider-related as well as non-provider related sources of medication information safety among women of repro
ductive age.

There are few studies that examine medication information sources being utilized among women of reproductive age. 
One study including a predominantly Latina population found that 62.1% of pregnant women addressed questions of 
medication safety during pregnancy to their care provider; however, they also admitted to using the internet and 
informational pamphlets.5 Increased reliance on the internet as a medication information source was also reported by 
Bert et al. In their multicenter Italian cross-sectional study, the investigators found that 95% of women were e-health 
seekers.6 A more recent systematic review by Lu et al also validated the need for medication information more broadly. 
In their study in 2022, it was reported that the most frequent consumer information needs were about labor and delivery 
(9/20 studies), medication in pregnancy (6/20 studies), newborn care (5/20 studies), and laboratory tests (6/20 studies).7

Health care professionals are one of the most knowledgeable and accurate medication safety information sources. 
They are trained to determine the reliability of online health information resources, and the education to provide up-to- 
date and accurate health information to patients. Pharmacists perhaps play the most vital role in drug information as they 
are not only one of the most trained and reliable drug information resources but also one of the most accessible.8 It is 
estimated that nearly 90% of Americans live within 5 miles of a community pharmacy and pharmacies are becoming the 
first and most convenient healthcare destination.4 With pharmacists being so accessible, they have the ability to provide 
accurate health information and counseling to patients. Evidence on factors determining the use of health care practi
tioners as medication information resources are scarce. Our study sought to fill this knowledge gap by examining 
predictive factors of utilizing pharmacists as a medication information resource.

Objectives
The main objective of this study was to determine the predictive factors associated with the utilization of pharmacists as 
a medication information safety resource among reproductive age women.

Methods
Study Design and Population
A cross-sectional analysis of baseline data collected during an educational web-based video intervention among women 
was conducted in 2019. This study included a sample of 210 adult women of reproductive age between the ages of 18 
and 44. Women were recruited via the internet through a survey vendor Qualtrics who maintains panels of participants 
for online surveys. The vendor received the pre-specified inclusion criteria for the study, which was women who were 
pregnant at the time of the study, or had a child within the past year, or those who were non-pregnant. Women who had 
difficulty understanding the English language at the time of the study were excluded. Study participants were provided an 
incentive of $7.00 for their participation.

Study Variables
Data collection of study variables was done by Qualtrics Inc. (www.qualtrics.com), an independent vendor that provides 
online survey services. The outcome evaluated in this study was using pharmacists as medication safety information 
sources based upon a select all that apply survey item that asked Which of the following sources have you used to obtain 
information on medication safety? Other study variables collected included socio-demographic characteristics, difficulty 
understanding written information, needs help reading medical information and whether the health care professionals 
give complete medication information.

Statistical Analysis
Descriptive statistics of all study variables were estimated including means for continuous and percentages for 
categorical variables. Simple and multiple logistic regression analysis was used to evaluate predictors of using pharma
cists as a medication information source. Adjusted and unadjusted odds ratios and their 95% confidence intervals were 
reported. All analyses were conducted at an alpha of 0.05.
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Ethics Statement
This study was approved by the Howard University Institutional Review Board as a minimal risk study. The IRB number 
IRB-17-PHARM-14 and HU IRB Federal Wide Assurance number FWA00000891 were issued on Dec 15 2017. 
Informed consent was obtained from the study participants as the first web page of the Qualtrics online survey. The 
study complies with the Declaration of Helsinki. The participants needed to complete this prior to the start of the study. 
Only participants who provided consent were included in the study.

Results
Participant Characteristics
There was a total of 210 women who participated in the study. Participants between 18 and 44, with an average age of 
32.4 ± 6.5 years were recruited for the study. The majority were white (69.5%), married (61.4%) females. Of the 
participants, 62 (29.5%) were currently pregnant and 61 (29.0%) had a child less than 1 year of age. About half were 
from rural areas (52.9%) with the remainder living in urban areas. Of the participants, 60% reported having high school 
level education and 26.2% had bachelor’s degrees. Household income is evenly spread with about 25% in each category 
and most reported having health care (91%). Please refer to Table 1 for specific criteria. Figure 1 summarizes the 
utilization of various sources for medication safety information. As shown, participants of reproductive age reported 

Table 1 Sociodemographic Characteristics of Study Participants

Sociodemographic Characteristics Findings

Age (Mean ±SD) 32.4 ± 6.5

Race (N %)
White 146 (69.5)

Asian 21 (10.0)

Black or African American 19 (9.0)
Hispanic 19 (9.0)

Other 4 (1.9)

Prefer not to answer 1 (0.5)

Are you pregnant right now/or have a 1 year old or less child? (N %)

Currently pregnant 62 (29.5)
Have a 1 year old or less child 61 (29)

Both, currently pregnant and have a 1 year old or less child 6 (2.9)

No 81 (38.6)

State (N %)

Arizona 5 (2.4)
California 17 (8.1) 

Florida 13 (6.2)

Georgia 8 (3.8)
Illinois 5 (2.4)

Indiana 6 (2.9)

Massachusetts 5 (2.4)
Michigan 10 (4.8)

New Jersey 4 (1.9)

New York 8 (3.8)
North Carolina 6 (2.9)

Ohio 13 (6.2)

Pennsylvania 6 (2.9)
Texas 16 (7.6)

Virginia 4 (1.9)

(Continued)
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obtaining information on medication safety from their family physician (58.6%), pharmacist (54.3%), gynecologist 
(41.4%), through the internet (47.1%), via family/friend (33.3%), via medication information leaflets (26.2%), via media 
(11.4%) and 1.4% admitted to using other sources.

Predictors of Utilization of Pharmacists as a Medication Safety Information Resource
The multivariable analysis findings are shown in Table 2. Multivariable logistic regression findings indicated that 
women who have difficulty understanding written medical information had fewer odds of utilizing pharmacists as 
information resources as compared to those who do not have difficulty understanding written information, adjusting 
for all other factors (OR = 0.301(95% CI 0.11–0.82); p = 0.018). The analyses also showed that Race was 
a predictive of the utilization of pharmacists as a medication information resource. Black/African American 
women of reproductive age had 0.199 times the odds of utilizing pharmacists as a medication information source 
compared to Whites (OR = 0.20(95% CI (0.06–0.66); p = 0.008)).

Provider-specific characteristics were not found to be predictive in the multivariable model. Participants who reported 
that pharmacists gave complete medication information had increased odds of using them as a medication information 
safety source (p = 0.047) in the unadjusted model. These findings were not significant once other factors were adjusted. 
Similarly, there was no significant impact found between perceptions that doctors provided complete information and 
utilization of pharmacists as a medication information source (p = 0.077).

Table 1 (Continued). 

Sociodemographic Characteristics Findings

Washington 5 (2.4)

Other 79 (37.6)

Region (N %)

Rural 111 (52.9)
Urban 99 (47.1)

Marital status (N %)
Married 129 (61.4)

Cohabitant 28 (13.3)

Single 39 (18.6)
Divorced/Separated/Widowed 12 (5.7)

Other 2 (1.0)

Household income (N %)

Less than 25,000 56 (26.7)

Less than 50,000 63 (30)
Less than 75,000 50 (23.8)

More than 75,000 41 (19.5)

Education (N %)

Primary school (8–9 years of education) 6 (2.9)
High school (11–13 years of education) 126 (60.0)

Bachelor’s degree 55 (26.2)

Higher than bachelor’s degree 23 (11.0)

Health insurance (N %)

Uninsured 21 (10)
Public health insurance 94 (44.8)

Private health insurance 97 (46.2)

Other 2 (1.0)
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Discussion
Our study sought to evaluate the predictive factors of utilizing pharmacists as a medication safety information source. 
Our findings identified suboptimal utilization of pharmacists as a medication information resource, despite pharmacists 
being one of the most accessible health care professionals.4,8 More specifically, our study found that only slightly more 
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Figure 1 Utilization of medication information sources.

Table 2 Factors Predictive of Using Pharmacists as a Medication Safety Information Sources

Factor Unadjusted Odds 
Ratio* (95% CI)

p-value Adjusted Odds Ratio* 
(95% CI)

p-value

Age 1.033 (0.990–1.078) 0.133 1.025 (0.970–1.083) 0.382

Region

Rural 1.334 (0.774–2.301) 0.299 1.194 (0.636–2.242) 0.581

Pregnancy status

Yes 0.782 (0.446–1.369) 0.389 0.845 (0.415–1.724) 0.644

Married status

Married/ Cohabiting 0.796 (0.424–1.494) 0.478 0.621 (0.293–1.317) 0.214

Education status

High School and below 0.947 (0.540–1.662) 0.851 0.953 (0.458–1.986) 0.898

(Continued)
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than half of the women (54.3%) of the reproductive age women surveyed utilized pharmacists as a medication safety 
information resource. While this study made no distinction on the type of pharmacists the participants were responding 
to, it is reasonable to conclude that more could be done by pharmacists to improve their “perceived utility” as 
a medication safety information resource by women of reproductive age. As an example, pharmacists could standardize 
asking women of reproductive age on their needs for any medication safety information in case they suspect pregnancy in 
outpatient clinical settings. Also, in community pharmacy settings, standard questions at medication pick-up or vaccina
tion could also be helpful in encouraging women of reproductive age to express medication information gaps they may 
have. Despite the suboptimal utilization of pharmacists observed, it is noteworthy to also highlight that their utilization 
was on par with physicians (58.6%) and greater than obstetricians and gynecologists (41.1%). While this benchmarks 
pharmacists positively against other health professions, direct and better promotion of the value of pharmacists as 
medication safety information resources is needed among women of childbearing age.

Our findings also noted a significant reliance on the internet as another source of medication safety information 
(47%). While this study did not further explore dual utilizers of both pharmacists and the internet, a reasonable 
conclusion from the internet utilization findings themselves is that pharmacists can also play a significant role in 
supporting online medication safety. This finding is of particular significance when examined from the perspective of 
the recent public health emergency where reliance on the internet for health information was increased due to social 
isolation. Evidence of this was substantiated in a recent Norwegian study of 303 pharmacy customers over the pandemic. 
Their study cited side effects as the most common reason for use of the internet by the pharmacy customers.9 While 
comparable US studies – from the perspective of pharmacy customers or from a sample of women of reproductive age – 
were not found in the literature, the existing studies on the stress, social isolation, and health information access needs, 

Table 2 (Continued). 

Factor Unadjusted Odds 
Ratio* (95% CI)

p-value Adjusted Odds Ratio* 
(95% CI)

p-value

Uninsured 0.482 (0.191–1.217) 0.122 0.643 (0.219–1.912) 0.427

Anxious if information is 

dissimilar

1.658 (0.939–2.930) 0.081 1.667 (0.868–3.203) 0.125

Doctor gives complete 

information

1.542 (0.869–2.734) 0.139 1.926 (0.931–3.984) 0.077

Reads medication leaflets 1.103 (0.625–1.947) 0.734 1.052 (0.512–2.163) 0.890

Pharmacist gives complete 

information

1.901 (1.008–3.585) 0.047 1.647 (0.751–3.611) 0.213

Needs help reading 0.718 (0.376–1.369) 0.314 1.235 (0.475–3.207) 0.665

Difficulty understanding 
written information

0.479 (0.245–0.938) 0.032 0.301 (0.111–0.815) 0.018#

Race

Black 0.222 (0.076–0.651) 0.006 0.199 (0.060–0.660) 0.008#

Asian/Other 0.415 (0.174–0.987) 0.047 0.553 (0.212–1.440) 0.225
Hispanic 0.560 (0.214–1.463) 0.237 0.988 (0.329–2.967) 0.982

Income
Less 25,000 0.571 (0.253–1.290) 0.178 0.656 (0.226–1.900) 0.437

25,000–50,000 1.232 (0.550–2.757) 0.612 1.152 (0.427–3.108) 0.780

50,000–75,000 0.708 (0.308–1.629) 0.417 0.699 (0.264–1.854) 0.472

Notes: *Reference groups are as follows: urban; not pregnant; single; insured; not anxious if information is dissimilar; Dr. does 
not give complete information, does not read medication leaflets; pharmacist does not give complete information, no difficulty 
understanding written information; White Race; income more than 75000 per year. #statistically significant.
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while pregnant during the pandemic shows promising prospects for intervention by pharmacists.10,11 Further explained, 
these studies highlight opportunities for pharmacists to engage as experts on side effects for both pregnant and non- 
pregnant women of reproductive age women before they venture online uninformed. Systematic reviews conducted over 
the pandemic demonstrated high actual utilization of pharmacists during the pandemic, which could continue to be 
emphasized post-pandemic.12,13 According to all the 11 US and non-US studies reviewed by Viscari et al, pharmacists 
provided drug information to both health care providers and to patients across hospital, ambulatory, and community 
settings.12 Similar findings were observed in the systematic review of 94 studies – majority of which were European and 
US studies. Across these studies, pharmacovigilance, and education were noted as key activities performed by pharma
cists. While none of the studies provided details on whether pharmacists interventions directly mitigated unsafe online 
medication information seeking, it still can be reasonably deduced that the high availability of pharmacists at various 
settings during this time mitigated or at least attenuated this risk.

Another key finding shown in our study is that participants who had difficulty understanding written medical 
information were even less likely to utilize pharmacists as a medication safety information source. According to the 
US Department of Health and Human Services, only about 12% of adults in America have proficient health literacy and 
over one-third has difficulty with common health tasks.13,14 These findings highlight the need for more pharmacists’ 
continuing education on motivational interviewing strategies to be able to empower reproductive age women who may 
have low health literacy or are afraid to ask questions. Also, thematically related to this finding is the observation that 
Black or African American women of reproductive had less odds of using pharmacists as a medication information 
source when compared to white women. It is our hypothesis that challenges associated with approachability, mistrust, as 
well as lack of knowledge on the expertise of pharmacists beyond dispensing roles could possibly be reasons for this 
finding. Caution is warranted, however, in our conclusions, since our study had a small sample of Black/African 
American women to draw inference from. Further studies are recommended to identify if there are barriers Black 
reproductive age women face in using pharmacists as a medication safety information source.

Having a specific pregnancy status, education status, income and education was not shown to significantly increase or 
decrease the likelihood of utilizing pharmacists as a medication information resource. These findings could potentially 
reflect the universality of access of pharmacists across levels of these groups since equal likelihood was observed. 
Pharmacists, as previously mentioned, are the most accessible professionals,4,8 and this is what could be reflected in these 
findings. However, caution is warranted in interpretation of these findings because of the small sample size we studied. 
More studies are suggested to confirm these effects.

Like all studies, our study has some noteworthy limitations. First, the study was conducted online, had few non-White 
participants, and used a purposive sampling approach. As such, there is selection bias and limited external validity of our 
findings. Second, there is also the potential for social-desirability effects as women may have provided more positive 
response on their utilization of medication information sources. Third, the study was an ad-hoc analysis of baseline data 
collected for a separate intervention study. On this basis, the study was not powered to specifically address the study 
outcome of pharmacist utilization as a medication information resource. Fourth, our study may also have the potential for 
bias due confounding. There are other social determinants of health and other factors, which could have impacted the 
utilization of pharmacists as medication safety information resources. Lastly, the study was conducted before the 
COVID-19 pandemic and so perceptions of pharmacists may have changed significantly. Future studies are recom
mended to confirm our study’s findings.

Conclusion
In conclusion, our study is suggestive of a perceived value of pharmacists as a medication safety information resource 
among women of reproductive age. The study also highlighted opportunities for increased pharmacist outreach to 
identify medication safety information gaps, particularly for Black/African American women and those who have 
difficulty understanding written medication information. To our knowledge, this is among the first studies to directly 
examine this issue, and so it adds to the overall body of literature on the perceptions of the role of pharmacists.
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While the study provided key insights, it also has some important limitations, which limits the generalizability of our 
findings. Future studies are recommended to continue to examine the evolving role of pharmacists as medication safety 
information resources in this post-pandemic period.
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