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Abstract 

Background: Given the high prevalence of dietary and herbal supplement (DHS) use in tandem with the growing 
ease of internet access, patients commonly search online for consumer health information about these products. One 
common reason for DHSs use includes weight loss. Healthcare providers need to be aware of the quality of online 
information about DHSs for weight loss so they can adequately counsel their patients and provide them with guid-
ance surrounding the identification of high-quality information resources. This study aimed to assess the quality of 
online DHSs consumer health information for weight loss that a “typical” patient might access online.

Methods: Six search terms were used to generate the first 20 websites on the Google search engine in four coun-
tries: Australia, Canada, the United Kingdom, and the United States (n = 480 websites). After applying exclusion crite-
ria, eligible websites were quality assessed using the DISCERN instrument. This tool is comprised of 16 questions, each 
evaluated on a 5-point scale. The averages and standard deviations for each DISCERN instrument item, in addition to 
overall summed scores between 15 and 75 were calculated.

Results: Across 87 eligible websites, the mean summed score was 44.80 (SD = 11.53), while the mean overall DIS-
CERN score of each website was 2.72 (SD = 0.99). In general, websites detailed and achieved their specified aims and 
described treatment benefits. However, most websites failed to describe the impact of treatment on overall quality of 
life and the impact of a no treatment option. The highest-scoring websites were largely government or health portal 
websites, while the lowest-scoring websites were largely commercial in nature.

Conclusion: High variability in DISCERN instrument scores was found across all websites assessed. Healthcare provid-
ers should be aware of the fact that their patients may be accessing misinformation online surrounding the use of 
DHSs for weight loss. Therefore, it is important for healthcare providers to ensure that they are providing their patients 
with guidance on how to identify high-quality resources online, in order that safe, effective, and evidence-based deci-
sions are made surrounding the use of DHSs for weight loss.

Keywords: Weight loss, Dietary and herbal supplements, Quality of information, Internet, Website, Consumer health 
information, Information assessment, DISCERN
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Background In 2018, an estimated 42.4% of American adults and 
18.5% of American adolescents were classified as obese, 
which is defined as having a body mass index greater 
than 30  kg/m2 [1, 2]. Significant medical and psycho-
social impacts are associated with obesity, including 
difficulty in making major dietary and lifestyle improve-
ments [3]. Thus, patients often turn to dietary and 
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herbal supplements (DHSs) to help achieve their weight 
loss goals [4]. According to the National Institutes of 
Health, DHSs are oral products that supplement the 
diet and contain ingredients such as vitamins, minerals, 
herbs, botanicals, amino acids, enzymes, and extracts 
[5]. The use of DHSs for weight loss is widespread, with 
reports indicating that over 15% of American adults 
have, at some point, used DHSs for weight loss [6]. In 
fact, the sales revenue of weight loss supplements is 
reported to be the fastest growing segment of the die-
tary supplement industry, with Americans spending 
over 2 billion dollars in 2015 [7]. These supplements 
are widely marketed and readily available without 
a prescription at pharmacies, retail outlets, health 
food stores, and online retailers [8]. Many of these 
DHSs are marketed with claims of increasing satiety, 
metabolism, lipolysis, and thermogenesis while reduc-
ing appetite, body fat, and overall weight [9]. Ingredi-
ents commonly found in DHSs for weight loss include 
green tea, chromium picolinate, ephedra, ginger root 
(Zingiber officinale), guarana (Paullinia cupana), caf-
feine, hydroxycitric acid, Siberian ginseng (Eleuthero-
coccus senticosus), cayenne (Capsicum annuum), and 
bitter orange (Citrus aurantium) [10]. In a 2019 study 
of the nine most commonly advertised weight loss sup-
plements on Google and Amazon, it was suggested 
that many weight loss supplements are associated with 
the  potential for physical harm, with side-effects as 
severe as liver and kidney failure being observed [10]. 
Thus, patients need scientifically accurate information 
about safety and efficacy to help guide their choices 
about weight loss supplements.

Information about DHSs for weight loss is widely avail-
able online. According to the Pew Research Center, 90% 
of the American population has internet access, with 
the offline population gradually declining from 48% of 
the total population in 2000 to just 10% in 2019 [11]. 
Due to this increase in accessibility, consumer health 
information is becoming increasingly sought after by 
patients browsing the the internet. A study found that 
1 in 3 American adults use the internet to learn about a 
health concern [12]. Moreover, the amount of people in 
the United Kingdom who access the internet for health-
related information increased from 24% in 2008 to 60% 
in 2020 [13]. A problem that has arisen from the mini-
mal regulation and standardization of internet resources 
is the infrequent assessment of online health information 
quality [14]. An abundance of incomplete and inaccurate 
information is prevalent online, with millions of acces-
sible resources accumulating daily [14]. Consumers can 
easily find information about DHSs on the internet, but 
the veracity of this information is often questionable [15]. 
Given the high incidence of DHS use and ease of internet 

access, consulting web-based resources may lead patients 
to replace or decrease conventional medication use in 
favour of DHSs [16].

To our knowledge, few studies over the past 5 years 
have evaluated the quality of online consumer health 
information about DHSs for weight loss that a “typical” 
patient might access. Therefore, the purpose of this study 
is to assess the quality of web-based information related 
to DHSs for weight loss based on the current online land-
scape, and thereby fill this void in the literature.

Methods
Search strategy and screening
A cross-sectional survey of websites providing DHSs 
consumer health information for weight loss was con-
ducted. Six search terms were used to generate the first 
20 websites on Google search engines in four coun-
tries: Australia (google.com.au), Canada (google.ca), the 
United Kingdom (google.co.uk), and the United States 
(google.com). These search terms included: ‘dietary sup-
plements for weight loss’, ‘herbal medicine for weight 
loss’, ‘herbs for weight loss’, ‘natural health products for 
weight loss’, ‘natural products for weight loss’, and ‘sup-
plements for weight loss’. Search terms were generated 
based on terms commonly-used to refer to DHSs [8, 17]. 
Searches involved simple words to simulate the informa-
tion-seeking behaviour of “typical” patients with limited 
medical knowledge. It has been found that websites listed 
on the first page of a Google search generate 92% of all 
traffic. When moving to page two, traffic drops by 95%, 
then by 78% and 58% for the subsequent pages [18]. Thus, 
only the first two pages of search results were reviewed 
in this study. Searches were completed using only the 
Google search engine;  s of August 2020, Google takes 
approximately 92% of the search engine market share 
worldwide, therefore this decision was reflective of where 
most patients would seek and access health information 
[19]. Searches were conducted using the Google Chrome 
browser in Incognito mode to prevent prior search his-
tory and cached information from affecting search 
results. All searches were completed on the same day to 
ensure consistency. This search strategy was designed by 
JYN and carried out by SA.

Eligibility criteria
SA and CJZ reviewed the search results, and duplicate 
websites across searches were removed. Websites were 
screened for eligibility and included if they contained 
at least one webpage that detailed consumer health 
information related to DHSs for weight loss. Moreover, 
Wikipedia articles, webpages with only videos (e.g. You-
Tube), webpages from the same website, Amazon links, 
invalid addresses, peer-reviewed articles, non-English 
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language websites, eBooks, forums, advertised and spon-
sored links, and websites that require paid membership 
to access relevant information were excluded from the 
study.

Data extraction and website quality assessment
The DISCERN instrument is a standardized quality 
index of written consumer health information [20]. It 
was developed with the input of an expert panel, health 
information providers, and patients in collaboration with 
the National Health Service, British Library, and Oxford 
Research and Development Programme. This tool is 
comprised of a series of questions evaluated on a 5-point 
scale ranging from “no” to “yes.” A score of 1 represents a 
definite “no” which implies the quality criterion has not 
been fulfilled at all. A rating between 2 and 4 suggests 
that the website partially meets the criterion in question, 
with the specific rating depending on the extent of the 
website’s shortcomings. A score of 5 represents a definite 
“yes” which indicates the quality criterion has been com-
pletely fulfilled [20]. The DISCERN instrument questions 
are divided into three categories: the reliability of the 
publication, the specific details of the information about 
treatment choices, and the overall quality rating of the 
source of information. It is important to note that DIS-
CERN instrument cannot be used to assess the accuracy 
of scientific evidence, as this would necessitate checking 
the information against other sources. Rather, the DIS-
CERN instrument is used to assess the reliability of the 
website as a source for consumer health information. 
Furthermore, the DISCERN instrument cannot be used 
to assess the presentation of information (readability, 
graphics, layout, etc.) as many assessment tools already 
exist for this purpose. Instead, the DISCERN instrument 
fills a gap by examining what consumer health infor-
mation is being provided, rather than how it is being 
provided. Through 15 quality criteria, the DISCERN 
instrument helps pinpoint common causes of inaccurate 
or unreliable information such as bias. Additional details 
about the DISCERN instrument can be found at: www. 
disce rn. org. uk/ disce rn_ instr ument. php.

Prior to conducting data extraction and quality assess-
ing eligible websites using the DISCERN instrument, a 
pilot test designed by JYN was completed by two inde-
pendent reviewers – SA and CJZ. In this pilot test, data 
pertaining to three separate websites was extracted and 
assessed using the DISCERN instrument; both SA and 
CJZ met with JYN to discuss the data extraction and 
the scoring of each DISCERN instrument item in detail 
to standardize its use. After completing the pilot test, 
SA and CJZ independently completed the data extrac-
tion and quality assessment of eligible websites using the 
DISCERN instrument. SA and CJZ then met with JYN 

to compare their scores and discuss discrepancies. The 
mean of the two reviewers’ scores for each of the first 
15 DISCERN instrument items was calculated, which 
yielded an overall summed DISCERN instrument score 
between 15 and 75 for each website. Next, the means and 
standard deviations for each DISCERN instrument item, 
as well as the mean and standard deviation across all 16 
items were calculated and assessed.

SA and CJZ extracted the following data: website URL, 
website type, type(s) of DHSs discussed, type(s) of non-
DHS therapies discussed, whether websites appeared in 
more than one search across different search terms and/
or regions, and scores for the sixteen DISCERN instru-
ment questions. Unique URLs that led to the same web-
site were collapsed into one search result for the purpose 
of quality assessment using the DISCERN instrument. 
Thus, assessment criteria were applied to each full web-
site, not just a single webpage.

Results
Search results
Of the 480 websites retrieved across all searches, 353 
duplicates were removed. Of the remaining 127 websites, 
40 websites were excluded for the following reasons: had 
no  information on DHSs for weight loss (n = 15), peer-
reviewed article (n = 8), Amazon links (n = 8), webpages 
with only videos (n = 3), webpages from the same website 
(n = 3), eBook website (n = 2), and invalid address (n = 1). 
The 87 websites that remained were deemed eligible for 
assessment. This process is depicted in Fig. 1.

General characteristics of eligible websites
The 87 eligible websites were categorized into six groups. 
Commercial websites sell products or a service, such as 
GNC’s website (https:// www. gnc. com/). Government 
websites, which are overseen by an official governmen-
tal body, such as the Government of Canada website 
(https:// www. canada. ca/). Health portal websites, which 
feature a site-wide search option for various health infor-
mation, such as WebMD (https:// www. webmd. com/). 
News websites are overseen by media outlets that dis-
tribute news, such as the Times of India website (https:// 
times ofind ia. india times. com/). Professional websites are 
created by professional organizations, health practition-
ers, and health experts, such as the Cleveland Clinic web-
site (https:// my. cleve landc linic. org/). Lastly, the “other” 
category includes websites that do not fit in any of the 
previously mentioned categories. The most common 
category was commercial websites, with 41 results. Next 
was “other” with 19 websites, followed by health portal 
websites with 15 results. All eligible websites discussed 
at least one of the four categorizations of DHSs by the 
U.S. Food and Drug Administration (FDA): vitamin and 

http://www.discern.org.uk/discern_instrument.php
http://www.discern.org.uk/discern_instrument.php
https://www.gnc.com/
https://www.canada.ca/
https://www.webmd.com/
https://timesofindia.indiatimes.com/
https://timesofindia.indiatimes.com/
https://my.clevelandclinic.org/
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mineral products, botanical and herbal products, amino 
acid products, and enzyme supplements [21]. Some com-
mon examples of these products found on commercial 
websites included ephedra, glucomannan, and 5-hydrox-
ytryptophan. Seventy-five websites discussed only DHS 
therapies, while only 12 websites discussed non-DHSs 
therapies, such as surgical procedures and pharmaceuti-
cal  medications. Some commonly discussed examples 
of these included bariatric surgery and orlistat. Fifty-
five websites appeared in more than one search.  Gen-
eral characteristics of eligible websites are displayed in 
Table 1.

DISCERN instrument ratings
The mean total DISCERN instrument score across all 
assessed websites was 44.80 (SD = 11.53) out of a maxi-
mum of 75. The mean overall DISCERN instrument 
score (Question 16) of each individual website was 2.72 
(SD = 0.99). Large variability was present, with indi-
vidual overall scores ranging from 1.5 to 5. Question 1, 
2, and 10 of the DISCERN instrument had the highest 
mean total scores of 4.41, 4.56, and 4.82, respectively. 
Question 1 asks whether the aims are clear, question 2 
asks whether the website achieves its aims, and Ques-
tion 10 asks whether the website describes the benefits 
of each treatment. Question 12 and 13 of the DISCERN 
instrument had the lowest mean total scores of 1.26 
and 1.51, respectively. Question 12 asks whether the 
website describes what would happen if no treatment 
is used, and Question 13 asks whether the website 

describes how the treatment choices affect overall qual-
ity of life. The three highest scoring websites were “Very 
Well Fit” (67.50), “NIH Office of Dietary Supplements” 
(66.50), and “Mayo Clinic” (66.50). The three lowest 
scoring websites were “Elite Supps” (28.00), “Supreme 
Natural Health” (29.00), and “Healthy Being” (29.00). A 
summary of DISCERN instrument ratings by website 
category is presented in Table 2. The DISCERN instru-
ment scores for each individual website included and 
assessed in this study is available in Supplementary File 
1.

Trends identified across resources assessed
Well‑described benefits, and clearly outlined and achieved 
website aims
Question 10 (whether the website describes the bene-
fits of each treatment) had the highest mean total score 
across all DISCERN instrument items, with 82 web-
sites scoring a 4.5 or above. Similarly high scores were 
not observed for Question 11 (whether the website 
describes the risks of each treatment), which was espe-
cially pronounced among commercial websites.

Question 1 (whether the aims clear) and Question 
2 (whether the website achieves its aims) had the next 
highest mean total scores across all DISCERN instru-
ment items. Sixty-three and 71  websites scored  a 4 
or above for Question 1  and Question 2, respectively. 
Almost all eligible websites had an “About” section that 
included an overview indicating what each website was 
about, what it covered, and who was their intended 

Fig. 1 Web information search strategy and assessment flowchart
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Table 1 General Characteristics of Eligible Websites

Website Name URL Type(s) of DHSs Discussed Type(s) of Non-DHS 
Therapies Discussed

Appeared in More 
Than One Search?

Commercial (n = 41)

 Aus Natural Care https:// www. ausna tural care. 
com. au/

Vitamin and mineral products, 
botanical/herbal products

None No

 Australian Sports Nutrition https:// www. austr alian sport 
snutr ition. com. au/

Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

None No

Bodybuilding https:// www. bodyb uildi ng. 
com/

Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

Pharmaceuticals (e.g. orlistat), 
surgical procedures (e.g. 
bariatric surgery)

Yes

 Boots https:// www. boots. com/ Vitamin and mineral products, 
botanical/herbal products, 
enzyme supplements

Pharmaceuticals (e.g. orlistat) No

 Botanic Choice https:// www. botan iccho ice. 
com/

Botanical/herbal products None No

 Botanica Health https:// botan icahe alth. com/ Botanical/herbal products None No

 Brighter Day Foods https:// brigh terda yfoods. com/ Botanical/herbal products None No

 Bulk Nutrients https:// www. bulkn utrie nts. 
com. au/

Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

None Yes

 Bulk Powders https:// www. bulkp owders. 
co. uk/

Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

None Yes

 Carusos Natural Health https:// carus osnat uralh ealth. 
com. au/

Botanical/herbal products None No

 Chemist Warehouse https:// www. chemi stwar 
ehouse. com. au/

Vitamin and mineral products, 
botanical/herbal products

None Yes

 CVS https:// www. cvs. com/ Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

Pharmaceuticals (e.g. orlistat) Yes

 Elite Supps https:// www. elite supps. com. 
au/

Vitamin and mineral products, 
botanical/herbal products, 
enzyme supplements

None No

 Feel Good Natural https:// feelg oodna tural. com/ Vitamin and mineral products, 
botanical/herbal products

None Yes

 Fusion Health https:// www. fusio nheal th. 
com. au/

Vitamin and mineral products, 
botanical/herbal products

None No

 Global Healing https:// globa lheal ing. com/ Botanical/herbal products None Yes

 GNC https:// www. gnc. com/ Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

Pharmaceuticals (e.g. orlistat) Yes

 Go Healthy https:// gohea lthy. co. nz/ Vitamin and mineral products, 
botanical/herbal products

None No

Healthy Being https:// www. healt hybei ng. 
com. au/

Botanical/herbal products None Yes

 Herbal Magic https:// www. herba lmagic. ca/ Botanical/herbal products None Yes

 Holland and Barrett https:// www. holla ndand barre 
tt. com/

Vitamin and mineral products, 
botanical/herbal products

None Yes

 Indigo Herbs https:// www. indigo- herbs. 
co. uk/

Botanical/herbal products None Yes

 Legion Athletics https:// legio nathl etics. com/ Vitamin and mineral products, 
botanical/herbal products

None Yes

https://www.ausnaturalcare.com.au/
https://www.ausnaturalcare.com.au/
https://www.australiansportsnutrition.com.au/
https://www.australiansportsnutrition.com.au/
https://www.bodybuilding.com/
https://www.bodybuilding.com/
https://www.boots.com/
https://www.botanicchoice.com/
https://www.botanicchoice.com/
https://botanicahealth.com/
https://brighterdayfoods.com/
https://www.bulknutrients.com.au/
https://www.bulknutrients.com.au/
https://www.bulkpowders.co.uk/
https://www.bulkpowders.co.uk/
https://carusosnaturalhealth.com.au/
https://carusosnaturalhealth.com.au/
https://www.chemistwarehouse.com.au/
https://www.chemistwarehouse.com.au/
https://www.cvs.com/
https://www.elitesupps.com.au/
https://www.elitesupps.com.au/
https://feelgoodnatural.com/
https://www.fusionhealth.com.au/
https://www.fusionhealth.com.au/
https://globalhealing.com/
https://www.gnc.com/
https://gohealthy.co.nz/
https://www.healthybeing.com.au/
https://www.healthybeing.com.au/
https://www.herbalmagic.ca/
https://www.hollandandbarrett.com/
https://www.hollandandbarrett.com/
https://www.indigo-herbs.co.uk/
https://www.indigo-herbs.co.uk/
https://legionathletics.com/


Page 6 of 13Ng et al. Nutr J           (2021) 20:72 

Table 1 (continued)

Website Name URL Type(s) of DHSs Discussed Type(s) of Non-DHS 
Therapies Discussed

Appeared in More 
Than One Search?

 Mind Body Green https:// www. mindb odygr een. 
com/

Botanical/herbal products None Yes

 My Nutricentre https:// www. mynut ricen tre. 
com/

Vitamin and mineral products, 
botanical/herbal products

None No

 My Vitamins https:// www. myvit amins. com/ Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

None No

 My Protein https:// www. mypro tein. com/ Vitamin and mineral products, 
botanical/herbal products, 
amino acid products

None Yes

 Natural Grocers https:// www. natur algro cers. 
com/

Botanical/herbal products None No

 Nature’s Best https:// www. natur esbest. co. 
uk/

Vitamin and mineral products, 
botanical/herbal products, 
amino acid products

None No

 Now Foods https:// www. nowfo ods. com/ Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

None Yes

 Nutrition House https:// www. nutri tionh ouse. 
com/

Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

None No

 Nutrition Warehouse https:// www. nutri tionw areho 
use. com. au/

Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

None Yes

 OpenFit https:// www. openfi t. com/ Botanical/herbal products None Yes

 PatchMD https:// www. patch md. com/ Vitamin and mineral products, 
botanical/herbal products

None No

 Pharmacy Online https:// www. pharm acyon line. 
com. au/

Vitamin and mineral products, 
botanical/herbal products, 
amino acid products

None No

 PHD https:// www. phd. com/ Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

None No

 Priceline https:// www. price line. com. au/ Vitamin and mineral products, 
botanical/herbal products

None No

 Shoppers Drug Mart https:// www1. shopp ersdr 
ugmart. ca/

Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

Pharmaceuticals (e.g. orlistat) No

 Supreme Natural Health https:// supre menat uralh ealth. 
com. au/

Botanical/herbal products, 
enzyme supplements

None No

 The Natural Way https:// www. thena tural way. 
com. au/

Botanical/herbal products None No

 True Protein https:// www. truep rotein. com. 
au/

Botanical/herbal products, 
amino acid products

None Yes

Other (n = 19)

 Active https:// www. active. com/ Botanical/herbal products None Yes

 Body and Soul https:// www. bodya ndsoul. 
com. au/

Vitamin and mineral products, 
botanical/herbal products, 
amino acid products

None Yes

 Choice https:// www. choice. com. au/ Vitamin and mineral products, 
botanical/herbal products, 
enzyme supplements

None No

https://www.mindbodygreen.com/
https://www.mindbodygreen.com/
https://www.mynutricentre.com/
https://www.mynutricentre.com/
https://www.myvitamins.com/
https://www.myprotein.com/
https://www.naturalgrocers.com/
https://www.naturalgrocers.com/
https://www.naturesbest.co.uk/
https://www.naturesbest.co.uk/
https://www.nowfoods.com/
https://www.nutritionhouse.com/
https://www.nutritionhouse.com/
https://www.nutritionwarehouse.com.au/
https://www.nutritionwarehouse.com.au/
https://www.openfit.com/
https://www.patchmd.com/
https://www.pharmacyonline.com.au/
https://www.pharmacyonline.com.au/
https://www.phd.com/
https://www.priceline.com.au/
https://www1.shoppersdrugmart.ca/
https://www1.shoppersdrugmart.ca/
https://supremenaturalhealth.com.au/
https://supremenaturalhealth.com.au/
https://www.thenaturalway.com.au/
https://www.thenaturalway.com.au/
https://www.trueprotein.com.au/
https://www.trueprotein.com.au/
https://www.active.com/
https://www.bodyandsoul.com.au/
https://www.bodyandsoul.com.au/
https://www.choice.com.au/
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Table 1 (continued)

Website Name URL Type(s) of DHSs Discussed Type(s) of Non-DHS 
Therapies Discussed

Appeared in More 
Than One Search?

 Craig Lewis Fitness https:// craig lewis fitne ss. com/ Botanical/herbal products None Yes

 Digital Welt https:// www. digit alwelt. org/ Botanical/herbal products None Yes

 Family Living Today https:// famil ylivi ngtod ay. com/ Vitamin and mineral products, 
botanical/herbal products, 
enzyme supplements

None No

Health https:// www. health. com/ Botanical/herbal products None Yes

 LifeHack https:// www. lifeh ack. org/ Vitamin and mineral products, 
botanical/herbal products, 
enzyme supplements

None Yes

 Lose Weight Loss http:// www. losew eight loss. 
net/

Botanical/herbal products None No

 Men’s Journal https:// www. mensj ournal. 
com/

Vitamin and mineral products, 
botanical/herbal products, 
amino acid products

None Yes

 National University of Health 
Sciences

https:// blog. nuhs. edu/ Vitamin and mineral products, 
botanical/herbal products

None Yes

 Natural Foods Market Online https:// nfmon line. com/ Botanical/herbal products None No

 Natural Health Courses https:// natur alhea lthco urses. 
com/

Botanical/herbal products None No

 Nutrain Ingredients https:// www. nutra ingre dients. 
com/

Botanical/herbal products None Yes

 Prevention https:// www. preve ntion. com/ Botanical/herbal products None Yes

 Remedy Review https:// www. remed yrevi ew. 
com/

Botanical/herbal products None Yes

 Style Craze https:// www. style craze. com/ Botanical/herbal products None Yes

 The Cut https:// www. thecut. com/ Botanical/herbal products None Yes

 Women’s Health Magazine https:// www. women sheal 
thmag. com/ uk/

Vitamin and mineral products, 
botanical/herbal products, 
amino acid products

None Yes

Health Portal (n = 15)

 Body Nutrition https:// bodyn utrit ion. org/ Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

None Yes

 Consumer Health Day https:// consu mer. healt hday. 
com/

Botanical/herbal products None Yes

 Drugs https:// www. drugs. com/ Vitamin and mineral products, 
botanical/herbal products, 
enzyme supplements

Pharmaceuticals (e.g. orlistat) No

 Empower Your Health https:// www. empow eryou 
rheal th. org/

Vitamin and mineral products, 
botanical/herbal products, 
enzyme supplements

None Yes

 Examine https:// exami ne. com/ Vitamin and mineral products, 
botanical/herbal products, 
enzyme supplements

None Yes

 Future’s Recovery Health-
care

https:// futur esrec overy healt 
hcare. com/

Vitamin and mineral products, 
botanical/herbal products, 
enzyme supplements

None No

 Healthline https:// www. healt hline. com/ Vitamin and mineral products, 
botanical/herbal products, 
enzyme supplements

None Yes

 Mayo Clinic https:// www. mayoc linic. org/ Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

Pharmaceuticals (e.g. orlistat), 
surgical procedures (e.g. 
bariatric surgery)

Yes

 Medicine Net https:// www. medic inenet. 
com/

Vitamin and mineral products, 
botanical/herbal products

None Yes

https://craiglewisfitness.com/
https://www.digitalwelt.org/
https://familylivingtoday.com/
https://www.health.com/
https://www.lifehack.org/
http://www.loseweightloss.net/
http://www.loseweightloss.net/
https://www.mensjournal.com/
https://www.mensjournal.com/
https://blog.nuhs.edu/
https://nfmonline.com/
https://naturalhealthcourses.com/
https://naturalhealthcourses.com/
https://www.nutraingredients.com/
https://www.nutraingredients.com/
https://www.prevention.com/
https://www.remedyreview.com/
https://www.remedyreview.com/
https://www.stylecraze.com/
https://www.thecut.com/
https://www.womenshealthmag.com/uk/
https://www.womenshealthmag.com/uk/
https://bodynutrition.org/
https://consumer.healthday.com/
https://consumer.healthday.com/
https://www.drugs.com/
https://www.empoweryourhealth.org/
https://www.empoweryourhealth.org/
https://examine.com/
https://futuresrecoveryhealthcare.com/
https://futuresrecoveryhealthcare.com/
https://www.healthline.com/
https://www.mayoclinic.org/
https://www.medicinenet.com/
https://www.medicinenet.com/
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Table 1 (continued)

Website Name URL Type(s) of DHSs Discussed Type(s) of Non-DHS 
Therapies Discussed

Appeared in More 
Than One Search?

 Medscape https:// www. medsc ape. com/ Vitamin and mineral products, 
botanical/herbal products, 
enzyme supplements

None Yes

 NDTV https:// doctor. ndtv. com/ Botanical/herbal products None Yes

 RenueRX https:// renue rx. com/ Vitamin and mineral products, 
botanical/herbal products

None Yes

 The Healthy https:// www. thehe althy. com/ Vitamin and mineral products, 
botanical/herbal products, 
amino acid products

None Yes

 Very Well Fit https:// www. veryw ellfit. com/ Vitamin and mineral products, 
botanical/herbal products, 
amino acid products

None Yes

 WebMD https:// www. webmd. com/ Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

Pharmaceuticals (e.g. orlistat), 
surgical procedures (e.g. 
bariatric surgery)

Yes

News (n = 6)

 Coach Nine https:// coach. nine. com. au/ Vitamin and mineral products, 
botanical/herbal products

None No

 Express https:// www. expre ss. co. uk/ Vitamin and mineral products, 
botanical/herbal products

None No

 Insider https:// www. insid er. com/ Vitamin and mineral products, 
botanical/herbal products, 
enzyme supplements

None Yes

 Medical News Today https:// www. medic alnew 
stoday. com/

Vitamin and mineral products, 
botanical/herbal products, 
enzyme supplements

None Yes

 Shape https:// www. shape. com/ Botanical/herbal products None Yes

 Times of India https:// times ofind ia. india 
times. com/

Botanical/herbal products None Yes

Government (n = 3)

 Government of Canada https:// www. canada. ca/ Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

Pharmaceuticals (e.g. orlistat), 
surgical procedures (e.g. 
bariatric surgery)

No

 Medline Plus https:// medli neplus. gov/ Vitamin and mineral products, 
botanical/herbal products, 
enzyme supplements

Pharmaceuticals (e.g. orlistat), 
surgical procedures (e.g. 
bariatric surgery)

Yes

 NIH Office of Dietary Sup-
plements

https:// ods. od. nih. gov/ Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

Pharmaceuticals (e.g. orlistat), 
surgical procedures (e.g. 
bariatric surgery)

Yes

Professional (n = 3)

 Cleveland Clinic https:// my. cleve landc linic. org/ Botanical/herbal products Pharmaceuticals (e.g. orlistat), 
surgical procedures (e.g. 
bariatric surgery)

Yes

 Draxe https:// draxe. com/ Vitamin and mineral products, 
botanical/herbal products, 
amino acid products, 
enzyme supplements

None Yes

 Wexner Medical https:// wexne rmedi cal. osu. 
edu/

Vitamin and mineral products, 
botanical/herbal products, 
amino acid products

None Yes

https://www.medscape.com/
https://doctor.ndtv.com/
https://renuerx.com/
https://www.thehealthy.com/
https://www.verywellfit.com/
https://www.webmd.com/
https://coach.nine.com.au/
https://www.express.co.uk/
https://www.insider.com/
https://www.medicalnewstoday.com/
https://www.medicalnewstoday.com/
https://www.shape.com/
https://timesofindia.indiatimes.com/
https://timesofindia.indiatimes.com/
https://www.canada.ca/
https://medlineplus.gov/
https://ods.od.nih.gov/
https://my.clevelandclinic.org/
https://draxe.com/
https://wexnermedical.osu.edu/
https://wexnermedical.osu.edu/
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audience. This resulted in consistently high scores for 
Question 1 and 2 across most websites.

Failure to detail impact of opting for no treatment 
and impact of treatment on overall quality of life
Question 12 (whether the website describes what 
would happen if no treatment is used) and Question 13 
(whether the website describes how treatment choices 
affect overall quality of life) had the lowest mean total 
scores across all DISCERN instrument items. A score of 
1.5 or below was rated for 81 websites for Question 12, 
and 75 websites for Question 13. Most websites discussed 
alternatives to DHSs but did not explicitly mention the 
effect of having no treatment. While the majority of web-
sites included descriptions of risks and benefits, they 
failed to mention the overall impact of a treatment choice 
or choices on day-to-day living, leading to low scores on 
Question 13.

High‑scoring government websites and health portals, 
and low‑scoring commercial websites
It is  interesting  to note that 64% of  the 25 highest-scor-
ing websites were health portal or government websites, 
while 85% of  the 25 lowest-scoring websites were com-
mercial websites. Across all six websites categories, 
government websites had the highest mean DISCERN 
instrument score at 64.33, while commercial websites 
had the lowest mean DISCERN instrument score at 
37.99. Government and health portal websites provided 
appropriate research citations, less biased assessments of 
DHSs for weight loss, and generally adequately compre-
hensive DHS information. In contrast, commercial web-
sites frequently lacked information surrounding the risks 
and benefits of DHSs for weight loss, and provided more 
biased assessments of DHSs.

Recommended websites for patients and consumers
Ten out of twelve of the highest scoring websites were 
health portals and government websites, all with total 
DISCERN instrument scores above 60. These web-
sites commonly included an abundance of references  to 
primary research literature, and links to additional 
sources  of reading; in contrast; this was rarely present 
across commercial websites. Healthcare practition-
ers may find value in recommending these high-scoring 
websites to their patients. Additional details surrounding  
these recommended websites are depicted in Table 3.

Discussion
This study assessed the quality of websites contain-
ing DHSs  consumer health information for weight loss. 
With the increasingly popular use of DHSs and ease of 

web-based health information access [6, 7, 11, 12], this 
study helped to identify the overall quality of information 
patients may access on this topic. Our findings suggest 
the importance for healthcare providers to take an active 
role in understanding the types of websites typically 
accessed by patients in order to help them navigate (mis)
information and refer them to high-quality resources.

Across 87 unique websites, most succeeded in describ-
ing the benefits of DHSs, and detailing and achieving 
their specified aims, while generally failing to describe 
the impact of treatment on overall quality of life, as well 
as the impact of a no treatment option. The highest-scor-
ing websites were overwhelmingly categorized as health 
portals and government websites, while the majority of 
the lowest-scoring websites were commercial websites.

While to our knowledge, few studies that have inves-
tigated the quality of DHS consumer health information 
for weight loss have been published over the past 5 years, 
older  studies  and studies published on related topics 
can serve as comparative literature. In a 2014 study [22], 
researchers analysed the quality and comprehensiveness 
of online information related to weight loss. They con-
cluded that web-based weight loss information was often 
of substandard quality because most comprehensive 
and high-quality websites ranked too low in the  search 
results. Researchers attributed this to low search-engine 
optimization amongst medical, government, and uni-
versity organization websites [22]. Previous studies have 
used the DISCERN instrument to assess web-based infor-
mation surrounding chronic pain, gastrointestinal dis-
eases, anxiety disorders, back pain, rheumatoid arthritis, 
and postherpetic neuralgia [23–28]. The quality of infor-
mation found on these websites across all studies were 
moderate to poor; the vast majority of websites yielded 
by search results were commercial in nature. These stud-
ies also noted that higher-scoring websites tended to cite 
the  research literature and provided a clear statement 
of purpose. High DISCERN instrument score variability 
across websites was also a common trend. All of these 
patterns similarly reflect what was observed in the pre-
sent study.

Strengths and limitations
One strength included the use of the DISCERN instru-
ment, which has been found to be reliable and valid for 
assessing the quality of consumer health information 
on the internet. Conducting a pilot test standardized 
the application of the DISCERN instrument between 
individual reviewers. Another strength included search-
ing in more than one country, which allowed for a more 
internationally representative sample of websites. This 
also allowed the results of this study to be more appli-
cable to healthcare practitioners in multiple countries. 
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Additionally, due to Google’s market share amongst 
search engines, conducting all searches using Google was 
likely representative of how the majority of patients seek 
web-based health information.

A notable limitation i that the internet is dynamic and 
constantly changing, thus the websites assessed in this 
study will not necessarily reflect information readily 
available to patients at another point in time. Addition-
ally, conducting the pilot test with only three websites 
may not have been sufficient in standardizing assess-
ments between each independent reviewer. As a result, 
this may have caused greater variation between DIS-
CERN instrument scores for each website. Furthermore, 
the present study did not account for non-English lan-
guage websites. Another limitation includes the fact that 
only six search terms were utilized across all regional 
searches. Therefore, it is very possible that a slight change 
in the wording of search terms could lead to variation in 
search results.

Conclusion
The purpose of our study was to assess the quality of 
DHSs consumer health information for weight loss. 
High-scoring websites were largely health portals and 
government websites, while low-scoring websites were 
overwhelmingly commercial websites. Most websites 
described treatment benefits, and detailed and achieved 
their specified aims, but were lacking in their descrip-
tions for overall impact on quality of life, and impact of 
a  no treatment option. Large variability in DISCERN 
instrument scores exist between the assessed  subset of 
websites, with a relatively equal distribution between 
high and low overall scores. Our findings suggest that 
the quality of websites being accessed by patients is 
likely  of varying quality, thus healthcare providers need 
to be actively aware of this to guide patient information-
seeking behaviour, as well as safe, effective, and evidence-
informed decision making relating to DHSs use.

Abbreviation
DHSs: Dietary and herbal supplements.
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