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treatment? A descriptive study coding the content and quality
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Abstract
Summary Despite its effectiveness, bisphosphonate use for osteoporosis is low. We assessed bisphosphonate information on the
internet and found the most commonly listed benefits/risks were bone density loss, gastrointestinal issues, and jaw necrosis, that
risk quantification was rare, and information quality varied. Findings underscore the importance of clinical communication about
bisphosphonates.
Introduction The US Preventative Services Task Force recommends osteoporosis screening and treatment with bisphosphonates
in high-risk populations. However, bisphosphonate use among individuals with osteoporosis remains low. The content and
quality of information from outside sources may influence individuals’ bisphosphonate decisions. Therefore, we sought to assess
the content and quality of osteoporosis treatment information available to the public by conducting an internet search and coding
available bisphosphonate information.
Methods Eleven search terms about osteoporosis and bisphosphonates were entered into four search engines. Two raters assessed
websites for information about bisphosphonates, whether and how benefits and side effects were described and quantified,
contraindications, and dosing instructions. Coders also assessed website interface and slant/balance of information.
Results One thousand four hundred seventy-three websites were identified. Two hundred twenty-seven websites met inclusion
criteria and were coded. The most common bisphosphonate benefit described was prevention of bone density loss (77.1% of
websites). The most common side effects described were gastrointestinal problems (66.1%) and jaw osteonecrosis (58.6%).Most
websites did not quantify bisphosphonate benefits (78.0%) or side effects (82.4%). Complementary/integrative health websites
(p < .001) and pharmaceutical litigation websites (p < .001) were more often slanted against taking bisphosphonates, compared to
all websites coded. General medical knowledge websites were more balanced than other websites (p = .023).
Conclusions The quality of bisphosphonate information on the internet varies substantially. Providers counseling patients about
osteoporosis treatment should inquire about patients’ baseline bisphosphonate knowledge. Providers can complement accurate
information and address potential bisphosphonate misconceptions.
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Introduction

An estimated 12.3 million older adults in the US will develop
osteoporosis by 2020 [1]. Osteoporosis is defined by reduced
bone density and microarchitectural deterioration of bone, and
can lead to increased bone frailty and fracture risk [2]. Hip frac-
tures are one of the more serious consequences of osteoporosis,
and can result in declines in functional status, activities of daily
living, independence, and psychological and cognitive health [3].
Vertebral fractures and kyphosis (forward curvature of the spine)
are also common consequences of osteoporosis, and can result in
chronic pain and other physical challenges [4].
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TheUS Preventive Services Task Force, American College of
Physicians, the National Osteoporosis Foundation, and other na-
tional and international organizations recommend osteoporosis
screening and treatment with bisphosphonates for high-risk pop-
ulations (e.g., postmenopausal women at increased fracture risk;
women 65 years of age and older) [5–7]. Bisphosphonates have
been shown to prevent further loss in bone density [8] and sig-
nificantly reduce vertebral and non-vertebral fractures in women
with osteoporosis [9–11]. Although bisphosphonate use far ex-
ceeds use of other pharmacological treatments for osteoporosis
(e.g., hormone therapy, raloxifene, calcitonin) [12], acceptance of
and adherence to therapy has declined in recent years [13, 14].
Approximately half of patients prescribed bisphosphonates will
discontinue their medication within 1 year [15, 16]. Patients cite
many reasons for hesitating to begin or continue
bisphosphonates. For example, some worry about rare but seri-
ous side effects, like osteonecrosis (death of bone tissue due to a
lack of blood supply) of the jaw or atypical femoral fracture [17].
These side effects only occur in about 1 in 10,000 patients [18],
but the seriousness of these adverse effects can be alarming for
some [9]. Others find oral bisphosphonate dosing instructions
(e.g., take on an empty stomachwith a full glass of water; remain
upright for 30 min) challenging to follow [17].

The content and quality of information from outside
sources may also influence individuals’ bisphosphonate deci-
sions. Information about bisphosphonates can be used to sup-
plement patient-provider communication and can support in-
formed decision-making about medication use for older adults
with osteoporosis [14, 17, 19]. Older adults use the internet
frequently for health-related searches [20, 21]. Searches for
bisphosphonate information are common, and may influence
opinions about these medications. For example, after a news
story about potential adverse effects of bisphosphonates, there
was a corresponding spike in internet searches for Fosamax, a
brand name bisphosphonate [14].

Little is known about the content and quality of consumer-
oriented bisphosphonate information available on the internet.
This study aimed to assess the content and quality of online
bisphosphonate information by systematically evaluating the
quality of information available to the lay public. Results
could be used to inform providers about high-quality bisphos-
phonate resources available on the internet. Results can also
identify potential missing or inaccurate information available
on the internet that providers can use to improve their com-
munication to patients.

Methods

Search procedure

During the summer and fall of 2018, we performed searches
with four search engines (Google, Yahoo, Ask, and Bing) using

11 search terms: BOsteoporosis,^ BOsteoporosis treatment,^
BOsteoporosis medication,^ BShould I take Boniva?^,
BShould I take Reclast?^, BShould I take Fosamax?^,
BShould I take Actonel?^, BBoniva,^ Reclast,^ BActonel,^
and BFosamax.^ Fosamax, Boniva, Actonel, and Reclast were
selected as search terms due to the availability of these drugs to
treat osteoporosis, the recognizability of the drugs by laypeople,
their length of time on the market [14], the frequency with
which individuals conduct internet searches for brand names
of medications [22], and layperson preference and trust for
brand name medications over generics [23]. Websites were se-
lected from the top results, defined as appearing within the first
three pages of search results from each of the four search en-
gines. Research indicates that about 91% of internet searchers
do not look beyond the first page of search results [24]. Web
searches were conducted with no stored browsing history to
avoid personalized or targeted results.

Websites were eligible for inclusion if they contained edu-
cational information about osteoporosis prevention or treat-
ment, and were intended for the public. We excluded paid
advertisements, duplicate websites, non-US websites, mes-
sage boards, sites with only definitions (e.g., an online dictio-
nary), scholarly articles, news articles, prescription package
inserts, and sites that restrict content to registered users or
were inaccessible. We coded content from the primary
webpage located in a search, as well as content within one
click of the primary page (i.e., within two clicks of the search
engine result). For example, coders assessed content on the
primary page, and could also click on content linked from the
primary page to secondary pages. Webpages could have in-
cluded many links to secondary pages available within one
click of the primary page, and all content on both primary
and secondary pages were coded. Coders did not review ad-
vertisement content on any page, nor did they review content
linked outside of the secondary pages in order to mimic search
and navigation skills of typical internet users [24].

Data analysis

We created a website coding instrument to characterize the
qual i ty and content of online information about
bisphosphonates accessible to the public. The research team
included behavioral scientists with health communication and
decision-making expertise (LNF and MCP), a rheumatologist
with expertise in decision-making and osteoporosis (LF), and
an occupational therapist with expertise with aging adults and
fall prevention (SS). The instrument was based on a thorough
review of the published literature on bisphosphonates includ-
ing evidence summaries available via uptodate.com (a clinical
decision support resource), the Agency for Healthcare
Research and Quality (AHRQ), and the International
Osteoporosis Foundation (IOF). Items were created to assess
the quality of website information based on international
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standards for information that can help support individuals’
preference-sensitive health decisions [25].

Two authors (LNF andMCP) drafted the first version of the
coding instrument. The draft instrument was reviewed (SS,
LF, MR), and iteratively revised to ensure consistency with
the literature and study goals. The final coding instrument can
be found in Appendix Table 5. Screening items initially
assessed whether the websites provided information on the
prevention or treatment of osteoporosis. If the website
contained information about any treatment for osteoporosis,
the content was evaluated to determine if it included informa-
tion about benefits and possible side effects of using
bisphosphonates, whether and how benefits and possible side
effects were quantified (e.g., percentage, frequency, odds ra-
tio, etc.), and contraindications and dosing instructions/
requirements of bisphosphonates. We separated side effect
information into those with strong evidence (detailed on
uptodate.com, the AHRQ, and IOF websites, with large
studies consistently indicating these side effects are
associated with bisphosphonates), mixed evidence (those
with conflicting data about whether they are side effects of
bisphosphonates), or side effects with limited evidence (as
described by smaller studies, or clinical perceptions, without
compelling data supporting them).

Quantification refers to how benefits or side effects were
presented numerically (including percentages, odds ratios or
relative ratios, 1 in X format, frequencies, use of a time scale,
and visual diagrams/charts, or other visual aids; percentages
and frequencies are the most transparent methods of commu-
nicating risks and benefits, and visual displays can aid under-
standing) [26]. The instrument also included one item that
assessed the coder’s impression of the website interface user
friendliness and one item about the balance of information
presented about treatment (including whether the rater found
the website slanted toward taking bisphosphonates, toward
not taking bisphosphonates, or balanced). Balance was rated
based onwebsites’ bisphosphonate content and their emphasis
on benefits versus risks of bisphosphonate use. For instance,
websites that only detailed potential side effects, but not ben-
efits of medications, were rated as slanted against
bisphosphonates. Two items from the Ottawa Acceptability
Questionnaire [27] were used to rate whether websites includ-
ed enough information for older adults to make treatment
decisions about osteoporosis. Descriptive information such
as the type of organization that hosted each website, the author
of each website’s content, use of scholarly references, year of
last website update, and number of clicks per website that
were needed to obtain treatment information outlined in the
scoring instrument were recorded.

The first 20 websites were independently scored by the two
raters (LNF, MR). Cohen’s kappa was calculated for website
content, and interrater reliability was strong (kappa = .87).
Coders discussed inconsistent codes and revised the codebook

when necessary to ensure coding consistency. If consensus
could not be reached on particular items, a third rater (MCP)
was consulted and the codebook revised. The remaining
websites were then coded by one of the two raters (LNF,
MR) using the revised codebook. Coders communicated
throughout the process to ensure fidelity to the instrument
and goals of the project. Any minor questions or disagree-
ments regarding coding were resolved by consulting the prin-
cipal investigator (MCP), and larger questions were resolved
by consulting the entire study team. We present frequencies,
proportions, and cross tabulations using chi-square tests to
describe our findings. All analyses were conducted in IBM
SPSS Statistics 23. Institutional Review Board approval was
not needed for this project as no human subjects were in-
volved as participants.

Results

Search results

Figure 1 displays reasons for website inclusion and exclusion.
A total of 1473 websites appeared within the first three pages
of search results using the 11 search terms across four search
engines. One thousand two hundred twelve websites were
excluded because they were either clearly marked as search
engine advertisements (n = 178), were duplicates of one an-
other (n = 809), or met at least one other exclusion criteria
(n = 225). The remaining 261 websites initially appeared to
include osteoporosis information and/or prevention or treat-
ment information. Upon further review, 34 of these sites did
not include information about osteoporosis prevention or
treatment, and therefore were not coded. The final sample
included 227 websites that were fully coded for the content
and quality of bisphosphonate information.

Website transparency: hosts, date of updates,
and author qualifications

The websites were hosted by a variety of types of organizations,
with the most common being medical knowledge websites (e.g.,
WebMD; 33.04%). See Table 1 for website host types with cor-
responding data. The year of last website update ranged from
1997 to 2018. One hundred nineteen websites (52.4%) were
updated in 2018, 28 (12.3%) in 2017, and 14 (6.2%) in 2016.
Fifteen (6.6%) did not include a date of last update, and the
remaining 51 (22.5%) were updated between 1997 and 2015.
Coders used a mean of 2.78 clicks to locate the information
outlined in the coding instrument. Of the 227 websites, 77
(33.9%) listed the author of the content, 61 (26.9%) indicated
the author’s qualifications (e.g., medical or professional degree),
and 51 (22.5%) listed the author’s affiliation (e.g., affiliation with
a university or medical organization). Thirty-two websites
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(14.1%) included in-text citations and 64 websites (28.2%) in-
cluded a scholarly reference list.

Quality of website bisphosphonate information

Raters subjectively indicated that 76 websites (33.5%) had
enough information available for older adults to make an in-
formed decision about taking bisphosphonate medications.
For example, websites that included both pros and cons of

bisphosphonates, including accurate information about bene-
fits and side effects, were rated as having enough information
to make an informed decision. Many websites omitted impor-
tant information such as reducing fracture risk, increasing risk
of osteonecrosis of the jaw or atypical femoral fracture, and
contraindications (Tables 2, 3, and 4). On a 1 to 5 scale of user
friendliness of the website, 117 (51.5%) of websites were
rated as user friendly (score of 5).

Content of websites’ bisphosphonate benefit and side
effect information

Table 2 displays descriptive statistics of websites’ display of
bisphosphonate benefits and possible side effects that are sup-
ported by strong evidence. It also shows how benefits and
risks were quantified, if at all. Table 2 also displays descriptive
information about websites that include possible bisphospho-
nate side effects with mixed or limited evidence. The most
common benefits described (in 175, 77.1% of websites) were
the prevention of bone density loss, followed by decreasing
one’s risk of fracture (described in 112, 49.3% of websites).
Websites most commonly used percentages as a way to ex-
press evidence-supported benefits (described in 40, 17.6% of
all websites). However, the majority (78%) of the 227
websites did not quantify any bisphosphonate benefits.

Websites most commonly reported side effects with strong
evidence relating to stomach or gastrointestinal complaints
and osteonecrosis of the jaw, followed by atypical femoral
fracture. Symptoms of an acute-phase reaction for IV

Excluded 

n = 1212 

Websites that did 

not include 

osteoporosis 

treatment info  

n = 34 

Total websites 

coded 

n = 261 

Websites in first 3 

pages of search 

engines  

n = 1473 

Reasons excluded (can be more than 1 reason): 
Duplicate site: 809 

News article: 42 

Message board or layperson question and answer 

board: 40 

Login needed: 25 

Scholarly journal article: 21 

Non-US site: 37 

Intended for HCP use: 27 

Prescription package insert: 18 

Search engine advertisement: 178 

Content advertisement*: 8 

Non-bisphosphonate prescription medication: 3 

Inactive website: 4 

Non-relevant content: 3 

Bisphosphonate order form: 1 

Use of bisphosphonate for other purposes: 1 

Coded websites 

with osteoporosis 

treatment info 

n = 227 

*Advertisements that were not indicated as such in search 

engine results, but were found to advertise a for-profit 

product, with no educational content, upon further review. 

Fig. 1 Inclusion and exclusion flow diagram

Table 1 Website hosts of coded websites (N = 227)

N %

Medical knowledge websites 75 33.04

Non-profit organizations 23 10.13

Hospitals/medical centers 22 9.69

General knowledge websites 20 8.81

Pharmaceutical litigation websites 18 7.93

Government websites 17 7.49

Complementary and integrative health sites 15 6.61

Healthcare-focused organizations 12 5.29

Academic institutions 8 3.52

Pharmaceutical companies 6 2.64

Blogs 3 1.32

Personal websites 3 1.32

Entertainment or media organizations 2 0.88

Other 2 0.88

Aging-focused organizations 1 0.44
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bisphosphonates were mentioned on about a quarter of
websites. One hundred eighty-seven of the 227 websites
(82.4%) did not quantify any of the possible bisphosphonate

side effects. When they did include numeric quantification
values, websites most commonly used percentages to convey
risk of possible side effects (in 23 websites, 10.1%). The most

Table 2 Descriptive statistics of benefits and possible side effects on coded websites (N = 227)

N (%) out of total
number of coded
websites

N (%) numerically quantifying benefits or
risks, out of total number of coded websites

Evidence-supported bisphosphonate benefits

Prevents bone density loss 175 (77.1%) 17 (7.5%)

Decreases risk of breaking any bone 112 (49.3%) 26 (11.5%)

Decreases risk of hip fracture 61 (26.9%) 23 (10.1%)

Decreases risk of wrist fracture 21 (9.3%) 13 (5.7%)

Decreases risk of spinal fracture 68 (30%) 28 (12.3%)

Decreases risk of kyphosis 4 (1.8%) 3 (1.3%)

Type of benefit quantification (not mutually exclusive)

Percentages 40 (17.6%) –

Odds ratios or relative ratios 12 (5.3%) –

1 in X 5 (2.2%) –

Frequencies (e.g., X out of 100) 4 (1.8%) –

Time scale (e.g., benefit over X years) 24 (10.6%) –

Visual diagrams 7 (3.1%) –

Other visuals 4 (1.8%) –

Evidence-supported bisphosphonate side effects

Osteonecrosis of jaw 133 (58.6%) 26 (11.5%)

Atypical femoral fracture 99 (43.6%) 23 (10.1%)

Stomach or gastrointestinal complaints 150 (66.1%) 11 (4.8%)

Acute-phase reaction symptoms 55 (24.7%) 4 (1.8%)

Type of side effect quantification

Percentages 23 (10.1%) –

Odds ratios or relative ratios 2 (0.9%) –

1 in X 13 (5.7%) –

Frequencies 6 (2.6%) –

Time scale 12 (5.3%) –

Visual diagrams 6 (2.6%) –

Other visuals 6 (2.6%) –

Mixed-evidence bisphosphonate side effects

Esophageal cancer 22 (9.7%) –

Atrial fibrillation 49 (21.6%) –

Acute kidney injury/renal failure 29 (12.8%) –

Acute-phase reaction (in the context of oral
meds)

22 (9.7%) –

Musculoskeletal pain (in the context of oral
meds/outside of acute-phase reaction
symptoms)

105 (46.3%) –

Other various side effects 83 (36.6%) –

At least one benefit and one side
effect mentioned on website

166 (73.1%) 27 (11.89%)
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common side effects with mixed evidence listed on coded
websites were musculoskeletal pain (105, 46.3% of sites),
followed by atrial fibrillation (49, 21.6%) [28].

We also examined the balance of how benefits of
bisphosphonates were presented compared with possible side
effects. Most (166, 73.1%) listed both benefits and side effects
of bisphosphonates, and almost all of those (153, 92.2%)
equally emphasized or displayed the benefits and side effects
in-text (through use of the same font, bolding, underlining,
and formatting). Only a few (27, 11.89%) websites quantified
both the benefits and side effects; most of those 27 (17, 63%)
used the same type of quantification for benefits as for side
effects (e.g., both used percents, both used odds ratios). More
than half (135, 59.5%) of the websites were subjectively rated
as balanced in their presentation of information about
bisphosphonates. However, about a quarter (58, 25.6%) were
described as slanted against taking bisphosphonates and 34
websites (15%) were described as slanted in favor of taking
bisphosphonates. For these subjective ratings, when individu-
ally comparing each to all other website types, complementary
and integrative health websites (χ2 (2, 227) = 46.80, p < .001)

and pharmaceutical company litigation sites (χ2 (2, 227) =
28.36, p < .001) were more commonly rated as slanted against
taking bisphosphonates. General medical knowledge websites
were more commonly rated as presenting balanced informa-
tion (χ2 (2, 227) = 7.56, p = .023), compared to all websites
coded. For example, Medline websites were rated as balanced
and rated as having sufficient information for individuals to
make an informed choice about bisphosphonates (https://
medlineplus.gov/ency/article/000360.htm, https://
medlineplus.gov/ency/patientinstructions/000502.htm).
Drugs.com contained a higher quality website (https://www.
drugs.com/health-guide/osteoporosis.html), compared to
other websites coded that were hosted by private
organizations. Websites of higher quality such as these often
included details like causes or risk factors for osteoporosis,
symptoms, method of bone density assessment and
diagnosis, prevention, and treatment options (e.g., lifestyle
change, various classes/types of medications). Treatment op-
tions were often prominently featured on these webpages and
one click to a subpage detailed further information about how
bisphosphonates (or other pharmaceuticals) worked to treat
osteoporosis, with similar emphasis on medication benefits,
side effects, and dosing instructions. These websites were
simple to navigate, may have included bulleted or easy to read
information, and did not attempt to mislead the reader with
inaccurate information.

Contraindications and dosing instructions

Rates pertaining to websites’ inclusion of information about
contraindications and dosing instructions or requirements are
referenced in Tables 3 and 4, respectively. Kidney impairment
was the most common contraindication listed on websites.
The most common dosing instruction referenced was the need
to remain in an upright position for at least 30 min following
oral bisphosphonate administration. About a third of all
websites (74, 33%) included all four oral dosing instructions.
For IV bisphosphonates, the most common requirement refer-
enced on websites was that administration must occur at/from
a healthcare professional, although this was only explicitly
stated on 35 sites (15.7%). Nine websites (4%) included all
three IV dosing requirements.

Discussion

This study explored the content and quality of bisphosphonate
information on the internet through coding websites with in-
formation about osteoporosis treatment. We found that the
content and quality of bisphosphonate information on the in-
ternet varies widely. Prevention of bone density loss, gastro-
intestinal problems, and osteonecrosis of the jaw are most
commonly fea tu red as bene f i t s / s ide e f f ec t s o f

Table 3 Descriptive statistics of contraindications on coded websites
(N = 227)

Contraindications N (%) out of total number of coded websites

Oral only

Past bariatric surgery 6 (2.6%)

Chronic kidney disease 54 (23.8%)

Vitamin D deficiency 15 (6.6%)

IVonly

Hypocalcemia 28 (12.6%)

Renal impairment 31 (13.7%)

Table 4 Descriptive statistics of dosing instructions or requirements on
coded websites (N = 227)

Dosing
instructions

N (%) out of total
number of coded
websites

Oral Take on empty stomach 89 (39.2%)

Take with glass of water 91 (40.1%)

Do not eat, drink, take other meds
for 30+ min

88 (38.8%)

Remain upright for 30+ min 103 (45.4%)

IV Hydrate prior to infusion 22 (9.9%)

Infusion administered by medical
professional/at medical office

35 (15.7%)

Administration of infusion
requires specified amount of
time (ibandronate 15–30 s;
zoledronate 30+ min)

20 (9%)
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bisphosphonates. Quantification of benefits and side effects
was rare. These findings highlight the importance of informa-
tive, high-quality medical information on the internet, espe-
cially for older adults and their family members.

Importantly, both benefits of bisphosphonates and possible
side effects were commonly described on available websites.
However, most websites focused on stomach or gastrointesti-
nal problems when discussing possible bisphosphonate side
effects. This side effect is not necessarily supported by strong
evidence. Research suggests that there is little increase in in-
cidence of stomach problems in older adults that take oral
bisphosphonates if administered as dosing instructions direct
[29]. The frequent discussion of this side effect may reflect
fears of common, daily side effects, rather than rare but more
serious side effects. Similarly, more than a third of websites
mentioned specific oral bisphosphonate dosing instructions
and requirements, which require forethought and planning
around timing of the bisphosphonates with other medications,
with meals, and with liquid intake. Osteonecrosis of the jaw
was mentioned slightly less frequently, but the uniqueness of
this particular side effect may be alarming to older adults.

In addition, quantification of benefits and side effects was
uncommon across websites. This finding is concerning given
that older adults may not be able to find bisphosphonate in-
formation with numeric values comparing benefits to potential
risks that helps them make an informed, preference-
concordant decision. When websites included benefit and risk
information numerically, though, they quantified it using per-
centages, which are more transparent than other forms of risk
presentation [30]. However, few personalized this information
using risk calculators so users could assess their own benefit/
risk ratio.

Over half of websites presented information about
bisphosphonates that raters perceived as balanced (in terms
of benefits and risks of medications), but about a quarter of
websites presented information that was slanted against taking
bisphosphonates. Slanted information was more commonly
associated with complementary and integrative health
websites and pharmaceutical litigation websites. These sites
arose in a number of searches and together accounted for 14–
15% of websites coded. Websites also varied in when they
were last updated, although most were updated in the past
3 years.

These findings should be interpreted in the context of sev-
eral study limitations. Evidence supporting benefits and side
effects of osteoporosis medications is evolving, and internet
sites sometimes become unavailable over time.We coded data
on websites available in the summer and fall of 2018 about
benefits and side effects. We also categorized information as
supported by strong evidence, or mixed or limited evidence.
Some evidencemay become stronger over timewith new data.
In addition, because websites may be available to the lay pub-
lic even after they are no longer actively updated by hosts,

clear information about an update policy and date of last up-
date is essential to help consumers evaluate the information.
Finally, we used a navigation strategy and search terms that
older adults might commonly use when searching for infor-
mation about osteoporosis treatment, including brand names
of medications. However, we conducted a sensitivity check by
searching for the generic medication names; no new websites
were identified using these terms.

This study also has several unique strengths. The current
investigation builds on past studies that examined the content
and quality of online osteoporosis treatment information.
These investigations focused either on osteoporosis alone
(rather than medications) [31], on nutrition information for
those with osteoporosis [32], or on a variety of osteoporosis
treatments (bisphosphonate, non-bisphosphonate, lifestyle
changes) [33]. Two of these investigations used only one
search engine (google) and all varied in how they measured
website quality and content. We focus on bisphosphonate
medications, the first-line and most commonly used form of
treatment [34]. We utilized four search engines with the first
three pages of search results for each, while providing our own
subjective interpretation of website balance/slant in addition
to the assessment of website content.

Overall, the quality of bisphosphonate information available
on the internet was variable, particularly in terms of quantifying
benefit and risk information. Quantification is important to help
individuals decide whether they are willing to accept some po-
tential risk of side effects, including rare but potentially serious
side effects, for a substantial increase in benefit. Future studies
can build on this work by assessing older adults’ thoughts and
feelings about rare side effects of bisphosphonates, and how they
might affect decision-making processes surrounding osteoporo-
sis treatment. Studies can also explore how best to communicate
information about bisphosphonates to supplement patient-
provider conversations.

Our findings underscore the importance of patient-provider
communication about bisphosphonates. Decision-making
about osteoporosis treatment may occur both in the setting
of a provider’s office, and before or after consultations using
online sources. Providers should be aware of high-quality
websites for patients to supplement clinical consultations.
They should also explore which factors are most important
to older adults’ decisions (e.g., daily minor inconvenience
versus rare but serious side effects), and follow up with pa-
tients to determine level of adherence to bisphosphonates, as
well as side effects they may be experiencing. Patients and
providers should collaboratively discuss osteoporosis treat-
ment options, with opportunities for patients to voice their
concerns about medications and gain understanding from pro-
viders about potential side effects that may or may not be
supported by empirical evidence. Providers should offer plain
language written instructions for day-to-day use of
bisphosphonates, which can promote adherence to correct
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dosing and administration of the medication. Counseling pa-
tients about osteoporosis treatment should include discussions
about information gathered from online sources so that pro-
viders may complement accurate information and dispel po-
tential medication misconceptions.
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Table 5 Coding instrument for content of bisphosphonate information on websites

Search result name:

Website name:

Website url:

Additional urls linked to:

Date of data collection:

Research team member:

1. Does the website contain basic information about osteoporosis? (e.g., definition of osteoporosis, risk factors, consequences of
it)? [Data entered in this question’s respective column is not to be used as a coding criteria.]

Yes

No

2. Does the website contain information about preventing or treating osteoporosis (e.g., calcium and vitamin D, lifestyle
interventions, bisphosphonates)?

Yes

No

A. Communication about bisphosphonates

3. Does the site correctly identify the evidence-supported positives/pros of using bisphosphonates? [Y/N]

a. Keeps bones from getting worse/slows down or prevents bone loss in most people/improves
bone density [1]

Is it quantified? (e.g., X out of 100; X%; 1 in X)
Note quantification here:

b. Decreases risk of breaking any bone [1]

Is risk of breaking any bone quantified? (e.g., X out of 100; X%; 1 in X)
Note quantification here:

c. Is hip bone specified? (Decreases risk of breaking hip)

If hip specified, is decrease in hip break risk quantified? (e.g., X out of 100; X%; 1 in X)
Note quantification here:

d. Is wrist specified? (Decreases risk of breaking wrist)

If wrist specified, is decrease in wrist break risk quantified? (e.g., X out of 100; X%; 1 in X)
Note quantification here:

e. Is bone in back/spine (vertebrae) specified? (Decreases risk of breaking bone in back/vertebral
fracture)

If back/spine specified, is decrease in vertebral fracture risk quantified? (e.g., X out of 100; X%;
1 in X)

Note quantification here:
f. Decreases risk of kyphosis/hunched back

Is risk of kyphosis quantified? (e.g., X out of 100; X%; 1 in X)
Note quantification here:

g. Other pros/positives?

Appendix. Coding instrument used
for analysis of the websites

Osteoporos Int (2019) 30:2299–23102306



Table 5 (continued)

Describe:
Is it quantified?
Note quantification here:

h. No pros/positives stated [Mark X here if none of the above apply.]

4. How were the positives/pros numerically quantified? [Mark all that apply.]

a. Percents (X%)

b. Frequencies (X out of 100)

c. Odds ratios or relative risks (cuts risk in half, for example)

d. 1 in X format

e. Positives not numerically quantified [Mark X here if none of the above apply.]

5a. If positives/pros were quantified, was a time scale used? (e.g., over 10 years) [Y/N]

List time scale here:

b. Positives not numerically quantified [X]

6. Does the website use visual diagrams to convey probabilities of positives/pros? (e.g., an icon array, or pictograph, or bar graph, or pie chart) [Y/N]

List type of visual diagram here:

7. Does the website use visuals to show positives/pros? (e.g., osteoporosis bone images; images of improvements in bone density) [Y/N]

List type of visual here:

8. For all bisphosphonates: Does the site correctly identify the evidence-supported negatives/cons of using bisphosphonates? [Y/N]

a. Stomach problems (e.g., nausea, vomiting, diarrhea, general GI upset)

Is it quantified? (e.g., X out of 100; X%; 1 in X)
Note quantification here:

b. Osteonecrosis of the jaw

Is it quantified? (e.g., X out of 100; X%; 1 in X)
Note quantification here:

c. Atypical femoral fracture

Is it quantified? (e.g., X out of 100; X%; 1 in X)
Note quantification here:

d. Other negatives/cons
Describe:
Is it quantified?
Note quantification here:

e. No negatives/cons stated [Mark X here if none of the above apply.]

8.2 For IV bisphosphonates only: Does the site correctly identify the evidence-supported negatives/cons of using IV bisphosphonates? [Y/N]

a. Acute-phase reaction or symptoms of acute-phase reaction occurring within 72 h of adminis-
tration. {Characterized by low-grade fever, myalgias, and arthralgias. Symptoms defined as
characteristic of the acute-phase reaction are fever, diffuse musculoskeletal pain (distinct from
severe and persistent), anorexia, eye inflammation, and other symptoms (fatigue, dizziness/-
vertigo, peripheral edema, flu-like illness, headache, syncope, pain, malaise, nasopharyngitis,
thirst, insomnia, tremor)}. [2–4]

Is it quantified?
Note quantification here:

b. Other negatives/cons
Describe:
Is it quantified?
Note quantification here:

c. No negatives/cons stated for IV bisphosphonates [Mark X here if none of the above apply.]

9. How were the negatives/cons numerically quantified? [Mark all that apply.]

a. Percents (X%)

b. Frequencies (X out of 100)

c. Odds ratios or relative risks

d. 1 in X format

e. Negatives not numerically quantified [Mark X here if none of the above apply.]

10. If negatives/cons quantified, was a time scale used? (e.g., over 10 years) [Y/N]

List time scale here:

b. Negatives not numerically quantified [X]
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Table 5 (continued)

11. Does the website use visual diagrams to convey probabilities of negatives/cons? (e.g., an icon array, or pictograph, or bar graph, or pie chart) [Y/N]
List type of visual diagram here:

12. Does the website use visuals to show negatives/cons? (e.g., images of osteonecrosis of the jaw, or of a femoral fracture) [Y/N]
List type of visual here:

13. Were the pros described equally compared with the cons? [Y/N/NA]
a. Same quantification (e.g., both use percents; both use odds ratios)
b. Same denominator if using frequencies (e.g., both use X out of 100 or x/100)
c. Same time scale (e.g., both state Bover 10 years^)
d. Equal emphasis (same font and size, bolding, underlining)
e. Visual diagrams used for both pros and cons (e.g., both display some type of diagram for pros

and cons (cannot have a diagram for pros, but not for cons))
f. Other visual depictions used for both pros and cons
14.1 For oral bisphosphonates only: Does the site correctly list the dosing and administration instructions/requirements for oral bisphosphonates7? [Y/N/NA]
a. Take on an empty stomach [5]
b. Take with a glass of water [5]
c. Do not eat, drink, or take any other medications for at least 30 min [5]
d. Remain upright for at least 30 min after taking medications [5]
14.2 For IV bisphosphonates only: Does the site correctly list the dosing and administration instructions/requirements for IV bisphosphonates? [Y/N/NA]
a. Hydrate prior to infusion
b. Infusion is performed by a medical professional or infusion is provided at the office of a medical

professional
c. Administration of infusion requires a specified amount of time: 15–30 s for ibandronate, at least

30 min for zoledronic acid [5]
15.1 Does the site correctly list the contraindications [5] of bisphosphonates? [Y/N]
a. Past bariatric surgery
b. Chronic kidney disease
c. Vitamin D deficiency
d. Inaccurate contraindications listed

Describe:
e. No contraindications listed [Mark X here if none of the above apply.]
15.2 For IV bisphosphonates only: Does the site correctly list the contradictions of IV bisphosphonates?
a. Hypocalcemia [5]
b. Renal impairment [5]
c. No contraindications listed for IV bisphosphonates [Mark X here if none of the above apply.]
B. Mixed- or limited-evidence information about bisphosphonates
16. Does the site contain mixed- or limited-evidence information about bisphosphonates? (e.g., a side effect of bisphosphonates that is incorrect) [Y/N]
a. Esophageal cancer [6]
b. Atrial fibrillation [6] (Irregular heart beat)
c. Acute kidney injury [6] (acute renal failure/abrupt loss of kidney function)
d. Acute-phase reaction [6] (ONLY applicable for oral bisphosphonates)
e. Musculoskeletal pain [6] (ONLY applicable if not in the context of acute-phase reaction symp-

toms for IV bisphosphonates)
f. Other inaccurate information (not consistent with evidence-based guidelines)

Describe:
g. No inaccurate information [Mark X here if none of the above apply.]
C. Scholarly citations and list of references included in the website
17. Was there a list of references included at the end of particular sections, or at the bottom of the webpage? [Y/N]
18. Were individual citations used in the text of the website? [Y/N]
D. Quality of information included in the website
19. Date of last website update
20. Overall impression of website
User unfriendly interface User friendly interface

1 2 3 4 5
21. I found the presentation of the website to be: [Adapted from OAQ #4]
a. Slanted toward not taking bisphosphonates b. Slanted toward taking bisphosphonate medications c Balanced
22. Do you think the website included enough information to help older adults decide on therapy for osteoporosis? [Adapted from OAQ #8]
a. Yes No
23. Number of clicks to get all information
F. Other characteristics of the website
24. Type of organization that hosts the site (indicate all that apply)
a. Health care-focused organization
b. Hospital/academic medical center (e.g., Mayo Clinic)
c. Academic institution
d. Non-profit organization
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