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Introduction

Micronutrient (vitamin/mineral) deficiency is a prevalent yet 
preventable form of malnutrition among older adults living in 
long-term care (LTC) (1–4). Plate waste estimation suggests 
that approximately 1600 kilocalories is consumed (5), with 
even lower consumption by cognitively impaired residents 
(~1,100 to 1,200 kcal per day) (1). As menus are typically 
planned to meet 100% of residents’ micronutrient needs, some 
residents may not meet their requirement due to low food 
intake (1). Little intervention research has been conducted on 
the prevention of micronutrient malnutrition in LTC (6). 

Micronutrient deficiencies are often treated with strategies 
such as oral nutrition supplements (ONS) which attempt to 
ameliorate overall intake (1, 7). However, waiting for signs 
of sufficiently low intake to stimulate this strategy means 
that subclinical deficiency is overlooked.  Moreover, 
there are possible compensatory reductions in food intake 
at subsequent meals after ONS consumption, making the 
supplement a ‘replacement’ to regular food intake (8,9). Low 
adherence to ONS further reduces their long-term use (10–12).  
Micronutrient pills, although potentially preventative, are also 
used reactively (13). The risk of drug-nutrient interactions 
when administering vitamin/mineral pills (14), lack of coverage 
by drug benefit plans (14) and out-of-pocket costs for residents 
(15, 16) are reasons for limited use in LTC. 

Research suggests that families (17, 18) and providers (13, 
19) prefer a ‘food-first’ approach to address nutrition problems 
(1, 4). Enriched/fortified foods have been proposed as such an 
approach (19, 20). Most fortification practices focus on protein, 

which can be increased with naturally high foods (e.g. milk, 
eggs, or cheese) (20) or supplements (19) added to selected 
foods. While these strategies appear to improve energy and 
protein intake (21), these enhanced foods typically do not focus 
on improving micronutrient intake (20).  

At present, there is no consensus on best methods for 
prevention of micronutrient malnutrition in LTC residents 
(6). In view of residents’ average low food intake (1, 22) and 
the recommended micronutrient levels to achieve nutritional 
adequacy (1, 23), micronutrient fortification of key foods is 
a potential solution (24), yet has been rarely conducted and 
research to date does not identify best practices. This strategy 
is especially relevant for residents with insufficient nutrient 
intake but a stable body weight due to low levels of activity and 
energy requirement (6, 25). 

Assessment of the acceptability and feasibility of 
a new intervention should be done with end users prior to 
implementation, especially when the strategy requires changes 
in care processes (26). Determining the acceptability of 
micronutrient fortification with stakeholders who are closely 
aligned with planning, purchasing, preparing and serving 
food (dietitians, nutrition managers, cooks), will enhance 
understanding of barriers to implementation of this strategy 
and help to develop a strategy that is potentially effective. To 
date, there is minimal documentation on staff’s perspective on 
food fortification in LTC. Further, few studies have examined 
residents’ and family members’ views of nutrition provision in 
LTC (17, 18). Multiple perspectives of knowledge users will 
enhance our understanding of the acceptability of this strategy 
and will allow for triangulation of perspectives (27). 
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The purpose of this study was to determine the acceptability 
of a fortification strategy in LTC and to further develop the 
concept of this strategy based on diverse stakeholder input 
(e.g. instructions and protocols, the most appropriate foods for 
fortification, etc.). Specifically, knowledge users were asked to 
reflect on the potential of micronutrient food fortification, and 
identify their concerns and potential solutions when considering 
food production, delivery and consumption.  

Methods

Three stakeholder groups verified the acceptability of 
fortification of food in LTC: staff, expert key informants (KI), 
and LTC residents and families. Convenience samples were 
used for all stakeholder groups.  Webinar focus groups were 
conducted with frontline nutrition staff, providing insight 
into both clinical and production issues with micronutrient 
fortification. The webinar format traversed geographical 
barriers and allowed participants to join regardless of time zone 
or location. From the webinars, a number of participants who 
were knowledgeable on topics of interest (i.e. had conducted 
fortification) were identified and invited for individual in-depth 
KI interviews, along with additional KIs who were experts in 
strategic areas (e.g. government, food industry). Recognizing 
that webinar and KI informants were generally in favour of 
a fortification strategy, resident and families’ views were 
ascertained via in-person focus groups. This study underwent 
ethical review and clearance by the Office of Research Ethics at 
the University of Waterloo (Ethics review #: 18558).

Webinar Focus Groups
Focus groups gather individual and interactive opinion and 

attitudes through a carefully planned framework of questions 
and discussions (28). The group format allows for interactions 
among participants and can contribute to further development 
of ideas and concepts (28). On-line webinar technology offers 
the opportunity for on-screen presentations, group discussion, 
and immediate polling questions to engage all participants. 
Webinar focus groups allow for the real-time, immediate 
response of traditional focus groups, similar to teleconference 
systems, without the physical presence and the need to travel 
(28), and have been previously used for training of staff 
(29) and students (30,31) and were thus considered a viable 
option for conduct of these focus groups.  Lower numbers of 
participants are recommended for online synchronous (real-
time sharing) focus groups (29).  Thus, several small groups 
(3-7 participants) were scheduled and conducted. The target 
participants were dietitians, nutrition managers and chefs 
working in LTC. Convenience and snowball sampling were 
used to identify the sample. Participants were initially recruited 
through the Dietitians of Canada Gerontology Network and the 
Canadian Society of Nutrition Management (CSNM), with a 
global email message or newsletter sent to all members of these 
organizations. Interested participants contacted the investigators 

via email and were sent an invitation e-mail containing: a 
detailed information letter outlining the purpose of the study 
and process, instructions to register, and a link to a pre-session 
online registration survey to collect pertinent demographics. 
Participants of the initial webinars were asked to suggest 
potential further participants, and especially other eligible staff 
in their home. 

An advisory committee consisting of experts from the 
Universities of Waterloo and Guelph helped develop and 
review focus group discussion and polling questions.  Open-
ended questions with additional probes were used as a guideline 
to solicit information and discussion (30). Polling questions 
examined nutrients of concern for residents, current strategies 
used to address micronutrient needs, and participants’ ratings 
on the appropriateness, feasibility and potential effectiveness of 
a micronutrient fortification strategy. 

One-hour focus groups were conducted with webinar 
technology (WebEx™, Santa Clara, CA); initial sessions 
were conducted by the first two authors. Sessions were 
recorded to allow for transcription of the discussion. A 
telephone connection was used for audio in addition to the 
webinar technology for presentation of slides and polling 
questions.  After the webinar, participants were emailed a link 
to a feedback form, which allowed them to provide further 
comments on the topic as well as to rate their experience with 
the webinar format and technology.

Key Informant Interviews
KI interviews provided more in-depth information 

addressing questions with respect to the feasibility of the 
developing strategy that arose from the webinar focus groups. 
The advisory committee provided recommendations on various 
stakeholder groups whose insight and opinion on the potential 
strategy was desirable; for example, it was anticipated that 
a government representative familiar with menu planning 
and food production in LTC would provide unique insights. 
Individuals within key sectors were identified through the 
investigator network. Other participants were identified 
from the staff webinars; these individuals had experience 
with attempting fortification or additional unique perspectives 
identified during webinars.  Ten KIs were recruited by the 
primary author via email and those interested in participating 
were sent an information letter outlining the expectations for 
an interview and the study process. Individual KI interviews 
were conducted by the second author and the primary author 
took notes. A question outline was used to guide the interview.  
Sessions were conducted by telephone and digitally recorded 
for subsequent transcription. Verbal consent was obtained at 
the start of each session; interviews lasted approximately 45 
minutes to 1 hour. 

In-person Resident/Family Focus Groups
In-person focus groups were conducted at five LTC homes 

to obtain the opinions of family members and residents. 
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In-person focus groups were chosen due to the vulnerability 
of this participant group.  Due to geographic constraints, 
only sites within an hour of the University of Waterloo were 
recruited; sites included for profit, corporate and non-profit 
homes. Investigators used their contacts and research network 
to identify homes that might be interested in participating. The 
dietitian, nutrition manager or other management who were 
part of the investigators networks were initially contacted 
by phone or email to determine their interest. All but one 
home contacted, participated in focus groups.  Recruitment 
posters/letters were provided to the site contact to notify 
potential participants of upcoming sessions. Group discussions 
were scheduled at the routine resident/family council/food 
committee meetings and a 20-30 minute time slot was allotted 
to the discussion. As a result, staff members were also present, 

although their opinions were not elicited; they acted as supports 
to the researchers for completing consent forms and helping 
with hearing impaired individuals. 

Participants signed consent forms prior to the session and 
completed an anonymous feedback questionnaire on benefits 
and concerns about the strategy at the end of the session.  
This provided the opportunity to capture afterthoughts, as not 
all participants spoke during the discussion. These sessions 
were not audio recorded to keep the discussion informal and 
allay any concerns about confidentiality of the information, 
as well as challenges with soft-spoken participants on the 
digital recording. Extensive notes were taken by one of the two 
researchers present. 
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Table 1
Participant characteristics 

IN-PERSON RESIDENT/FAMILY FOCUS GROUPS		  N	 %

GENDER		  71	
	 Women	 53	 75
	 Men	 18	 25
ROLE		
	 Resident	 45	 63
	 Family	 17	 24
	 Staff	 9	 13
KEY INFORMANT INTERVIEWS		  N	 %
GENDER		  10	
	 Women	 9	 90
	 Men	 1	 10
ROLE		
	 Industry	 2	 20
	 Clinical Practice	 4	 40
	 Others  	 4	 40
	 (*MOHLTC officer, Culinary expert, Consulting RD firm president, Corporate LTC 
	 Menu Planner)	
WEBINARS†		  N	 %
LOCATION		  45	
	 Alberta	 9	 20
	 British Columbia	 3	 7
	 Manitoba	 1	 2
	 Nova Scotia	 2	 4
	 Ontario	 23	 50
	 Prince Edward Island	 2	 4
	 Saskatchewan	 5	 11
OCCUPATION			 
	 Registered Dietitian	 29	 63
	 Nutrition Manager	 11	 24
	 Chef	 1	 2
	 Others	 4	 9
 	 (Food supervisor, program lead, CQI Coordinator, Dietitian in Education)
YEARS OF WORK			 
	 < 1 year	 5	 11
	 1-5years	 9	 20
	 6-10 years	 7	 15
	 11-15 years	 4	 9
	 >15 years	 20	 43

† Note: All webinar respondents were female; 3 dietitians-only groups, 8 mixed staff groups



Data Analysis and Interpretation	
Debriefing occurred after each focus group and KI 

interview between the first and second author to discuss 
overall impressions, key points, main areas of agreement 
or disagreement, and new data that resulted from each 
session (31). All webinar focus groups and KI interviews 
were transcribed verbatim prior to analysis, with identifiable 
information removed. Inductive content analysis was used to 
identify common points or concepts, patterns, and variations 
(32). This was the chosen analysis method, as this study aimed 
to explore the broad scope of the issue of fortification as 
a strategy.  The first author and a student researcher each 
reviewed and coded half of the transcripts to complete an initial 
overview of the data using open coding (33). A code book was 
subsequently developed by the first two authors and the student 
researcher to assist with organization and categorization of the 
data (31,34). All transcripts were recoded after the development 
of the code book using selective coding. Exemplary quotes 
were identified. Memos were written throughout the analysis 
process to adjust and finalize the analysis. 

Data from pre-session registration surveys, online polling 
questions, and post-session questionnaires were summarized 
and interpreted with descriptive quantitative analysis, and 
where appropriate, supplemented with qualitative data. Other 
results not amenable to being counted were descriptively 
summarized with minimal interpretation (e.g. long-answer 
questions from feedback questionnaires) (28, 31) and are 
presented as key concepts that address the purpose of the study; 
specifically i) concerns with micronutrient intake, ii) reflections 
on current strategies, iii) appropriateness of fortification, iv) 
promoting feasibility, v) determining effectiveness, and vi) 
overall acceptability of the strategy. Data from the three groups 
of diverse stakeholders is integrated under each key concept 
demonstrating triangulation and thus validity and credibility of 
results (31, 34). 

Results

Eleven webinar focus groups were conducted between 
March and April 2013, 10 KI interviews from July to August 
2013, and five in-person resident/family focus groups between 
July 2013 and January 2014 (Table 1). All webinar and all but 
one key informant participants were female (Table 1), as there 
is a gender inequality in the LTC sector and nutrition-related 
professions (35). The majority of KI and webinar participants 
were dietitians. There was an even mix of gender and roles (i.e. 
family members, residents) for in-person family/resident focus 
groups. Shared key concepts across these stakeholder groups 
are described below. Longer exemplar quotes are seen in Table 
2.

Concern about the intake of micronutrients in LTC 
residents

Polling results during webinars indicated that there was 
concern about nutrient intake in LTC residents, and specifically 

vitamin D, calcium, vitamin B12, and zinc (Figure 1). Webinar 
and KI participants associated certain micronutrients to specific 
food groups (e.g. vitamin D and calcium with dairy, thiamin 
with grains, magnesium with vegetables); low overall intake 
of these food groups was the primary reason for concern. 
Dietitians noted micronutrients that were commonly prescribed 
for residents, in particular, vitamins B12 and D. 

In addition to low intake, staff recognized inadequate 
provision by menus for certain micronutrients; Vitamin D was 
“a gap” (Registered Dietitian [RD] 20) and “menus [were] not 
adequate” (RD22). A dietitian from a home that performed 
nutrient analysis found that the Dietary Refernce Intake (DRI) 
for potassium was particularly difficult to meet, “due to the 
amount of food” and “the way [residents] eat” (RD33). Recent 
publicized research findings on vitamins B12 (RD17) and 
D (RD16) were also reasons for the awareness of potential 
problems with these nutrients. Physiological changes with 
age, low intake, and low biochemical values were among the 
other reasons noted by participants for why micronutrient 
fortification might be appropriate for LTC residents 

Conversely, certain micronutrients were identified 
to be potentially problematic for a home-wide fortification 
strategy due to contraindications for health conditions or 
fear of toxicity. This included potassium and phosphorus 
for renal conditions (Nutrition Manager [NM]5), long-term 
zinc supplementation affecting absorption of other nutrients 
(RD20), and potential toxic accumulation of fat-soluble 
vitamins (RD6). Of particular interest was calcium, where 
staff hesitated to supplement due to recent changes to remove 
calcium supplements from residents’ medication lists (FC3) as 
a result of potential increased cardiovascular risk. Accordingly, 
staff was wary of supplementing calcium outside of food 
sources and preferred to treat calcium on an “individual basis, 
depending on dietary intake” (RD20).  

Reflections on current strategies
Current practices were mentioned as a barrier to provision 

of adequate micronutrients from food for older adults. For 
instance, menu planning currently focuses on macronutrients, 
with the assumption that micronutrients would be met in 
the process. Moreover, certain homes may not be equipped 
to do micronutrient analysis of menus and homes with pre-
analyzed menus “don’t know how accurate it is” (RD17). 
Miscommunication between guidelines and practice may also 
be a barrier. For instance, LTC homes may plan menus to 
the Food Guide, focusing on quantity of food to meet food 
guide servings, when the original intent of this guidance 
from the government was to provide a variety of food.  This 
demonstrates a need for good knowledge translation when 
implementing strategies into practice. 

Pills were the most common strategy described to 
address potential micronutrient deficiencies, yet this was 
unsatisfactory to many participants. Provision of nutrients in 
pill-form “appears medicinal in nature” (RD28) rather than 
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Table 2
Exemplar quotes on the acceptability of food fortification in long term care

Participant	 Direct quotes
					     Reflections on Current Strategies

Registered Dietitian (RD)16	 {when asked about considering micronutrients when thinking about malnutrition in residents}*We focus on macronutrients,  
	 because they’re the things we can do the most with. 
RD17	 If we focus on good, nutrient-dense foods that are high in the macronutrients – I’m hopeful that we get the micronutrients.
Key Informant (KI)4, 	 { w h e n  a s k e d  a b o u t  c o n c e r n s  w i t h  p o o r  i n t a k e  o f  r e s i d e n t s }  [ I t ’ s ]  q u i t e  a 
Corporate LTC Menu Planner 	 lot of food… We know the residents can’t eat all the food, but we have to provide it because that’s a Ministry license 
 	 [requirement]
KI7, Ministry of Health and 	 The residents wanted to know whether they can actually ask for smaller portions at the point of service or even as part of the menu 
Long-Term Care officer	 planning, they had concerns with following Canada’s Food Guide, saying that it was too much volume or too much weight…The 
 	 intent… was not to require that the homes adhere strictly to the portion sizes and numbers of servings as per Canada’s Food 
 	 Guide…[but to focus on] the variety aspect and fresh fruits and vegetables. 
Nutrition Manager (NM)36	 {On food vs. pills and movement in LTC to reduce polypharmacy} Giving another pill is…almost the straw to break the camel’s 
	 back… If it’s in the food, then maybe we can eliminate some of those medications.
NM36	 {On side effects of Oral Nutritional Supplements (ONS)} The reality is, we do have supplements… The difficulty is that when 
	 they drink one of those tetras [ONS]…they’re full! So they’re not getting fibre or other things that they need…then you’re ending 
 	 up having to look at bowel protocols at the other end.
KI2, Health and Marketing 	 {On redundancy of current strategies} We have the powders, the formulas, whatever, but it doesn’t seem to be getting 
Specialist for Food Supplier 	 anywhere…Our residents have to show malnutrition…to actually get the referral to the RD [registered dietitian], for the RD to see 
 	 them and give them the supplement. So if we try to meet those needs before that happens… to be proactive [emphasis noted in 
 	 recording] instead of reactive, I think it would be a good idea. 
Family Resident Council 	 {On preference for current strategy of pill supplementation} At least if vitamins are being administered separately, it would 
(FRC)2	  ensure adequate amounts of vitamins are being consumed. 

Appropriateness of Fortification Strategy

KI1, Industry Brand Manager	 {on concerns with a fortification strategy} Once you take the product and add… micronutrients…automatically, you’ll increase 
 	 the cost.
KI5, Culinary Expert	 If you think about somebody unwrapping a bouillon cube or a packet [to add fortificant formulation]…Someone is going to throw 
 	 the thing in with the packet still on… [and] you don’t know what they dilute with! …There’s just too many variables… [for adding 
 	 fortificant formulation to current food products]
NM36  	 {when adding fortificant formulation to a food product in-house, concern about accuracy} A scoop – is it a full scoop, or is it over- 
	 the-top scoop, or is it not quite up to the level scoop?
RD9	 {On whether the strategy is food or medication} Safety issues…[and the] legal ramifications...[of] asking a health care…or food 
 	 service aide…and making them responsible for a vitamin, which is bordering on a medication. 
Resident Council (RC)1	 If taste was taken away, then it’s useless.
Family council (FC)2	 {On uncertainty of adequacy of food fortification strategy} Those residents who are most likely to suffer from nutrient deficiency 
 	 are those with decreased appetite. If [residents] are not consuming sufficient amounts of food, nutrient enhancement of food would 
 	 be of little or no benefit to these residents. 

Promoting feasibility of a fortification strategy

RD28	 {On need to make fortification easy to incorporate into daily routine}
	 [Make it] part of a recipe [where] it has been tasted and everything has been worked out 
KI7 - Ministry of Health and 	 There has to be good tracking system to make sure that what is supposed to be received is…delivered and monitored…If we don’t 
Long-Term Care officer	 consume all of it, at least have an idea of that… The assessment part of it…Who would be the candidate for the supplementation… 
 	 Across the board, how would that process work? What directions would we give? 
NM5	 {On need for multi-level involvement} If they understand why it needs to be done, the reasons for it and the importance of it, it 
 	 seems to happen better – on a more consistent basis, and they feel better informed, know that what they’re doing is, in actuality, 
 	 better for the resident that they’re feeding. They get the ownership of doing the thing correctly. 

Determining the potential effectiveness of a fortification strategy

NM36	 {On need to elaborate on strategy before effectiveness can be appropriately determined}A lot of residents request small portions. 
 	 And if I know there are more nutrients in the products, then even that small portion will help them. So I do see that as a positive. 
 	 The difficulty is, how do we get it into that product? 
KI1 – Food Industry Expert	 {On need to demonstrate cost-benefit of strategy}It’s this notion of cost-benefit as well…whatever it may cost…Something as 
 	 simple as this, how can it save the facility money over the long-run, in terms of treatment of people in frail situations… [or] 
 	 quality of life in general. 
FC4	 Who, when, why, how? Many variables and many decisions to be considered regarding who would administer, who would  
	 monitor it [in-house fortification] and to have it administered? Quality of life…Good food is an asset but not necessarily should we 
	  be prolonging life [for all residents]. 



food. Additionally, the shift to “reduce polypharmacy” (RD26, 
NM36) in LTC meant physicians were “quite reluctant to 
supplement with a multivitamin” (RD15). Potential costs 
incurred to residents for pills not covered by drug benefit 
programs and the difficulty in finding a single supplement 
providing complete micronutrients for older adults were also 
mentioned. Staff noted that use of oral nutritional supplements 
(ONS) could reduce food intake at subsequent meals and may 
not provide other nutrients that food does.  The process of ONS 
administration was also noted as redundant and reactive. 

Interestingly, some participants preferred provision of 
ONS as a combined “top up” (RD22) approach that provided 
calories, protein, and fluids plus micronutrients. Some family 
members preferred administration of vitamins in pill form for 
its accuracy and simplicity for tracking.  Overall, LTC homes 
have strategies to address nutrient needs and low food intake, 
yet these may not be micronutrient-specific, and are more 
medical than food focused. 

Appropriateness of a fortification strategy
When considering if fortification of common foods was 

appropriate in the current LTC system, cost was “one of the 
biggest barriers…” (KI1). The given food budget and cost 
of food meant that any new strategy had to be cost-effective 
for acceptance within the industry. As well, it was noted that 
precision was needed for micronutrient dosage. Participants 
were concerned with staff’s ability to be precise and accurate 
when adding fortificant to selected foods in-house; they noted 
current compliance issues with the addition of supplemental 
protein and thickeners by staff, due to misinterpreted 
instructions and lack of time. 

Further concerns for appropriateness of the strategy 
included the classification of fortified products as food or 
as medications, which had implications on the personnel 
providing the product. Since most dietary staff and health care 
aides providing assistance at meals have minimal training, the 
potential for errors with in-house fortification of food products 
was a noted limitation.  Hence, some participants identified that 
an outsourced product would be the best approach to promote 
consistency and safety. Family members were also concerned 
with the risk of toxicity for residents with good appetites who 
may consume extra portions. 

Taste of fortified products was a top priority. Family and 
residents noted taste changes with age and were concerned 

fortification could change tastes of favourite foods, further 
limiting intake for persons who already had limited intake. 
Family/resident councils thought fortification was a good 
strategy but if implementation meant that other activities (e.g. 
staff providing eating assistance) would be jeopardized, than 
they stated that, “fortifying foods would go on the back burner” 
(FRC5). Other family members noted that fortification would 
not be enough to meet the needs of some highly vulnerable 
residents who consume very low volumes of food.  The desire 
for choice was voiced by residents and family who wanted the 
decision to voluntarily opt out of consuming fortified foods. 

Overall, staff webinar participants appeared to find the 
strategy acceptable. Over half provided a high rating (4 or 
5/5) on the appropriateness of in-house (57.5%) or out sourced 
(61%) fortified food products to improve micronutrient intake. 

Promoting feasibility of a fortification strategy
Several webinar participants had trialed fortification in 

LTC. These food-first approaches included the addition of flax 
(RD26), skim milk (RD30), chickpea flour (KI2), chocolate 
milk (RD15), or Carnation Instant Breakfast® (RD15). 
However, such strategies focused on dietary fibre, protein and 
energy, and although enhancement of other foods with these 
ingredients may overlap to provide micronutrients (e.g. vitamin 
D and calcium with milk), the majority of these were not 
micronutrient-focused efforts. One KI reported on a long-term 
micronutrient food fortification program (calcium in a whipped 
topping) in several homes in Nova Scotia, where the purpose of 
the fortification strategy was “to get away from the medication 
cart …[and to] put it in our food” (KI3, dietitian). This strategy 
required buy-in and collaboration with stakeholders at multiple 
levels: experts (endocrinologists, geriatricians, physicians, 
pharmacists), home administrators, knowledge users (dietitian, 
cook, baker, dietary manager) and end-users (family/residents). 
Taste-testing began at a staff level, then to family councils, and 
approval at the Ministry of Health level, with funding obtained 
for the strategy. This example provided evidence that a food-
first approach to micronutrient fortification for the general 
LTC population was not only appropriate, but also feasible. It 
also provided a process for exploring this concept with other 
participants. 

Identifying food carriers (vehicles) for fortification based 
on common foods most residents enjoy and can consume was 
required to make the strategy feasible.  Participants offered 
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Overall acceptance of a fortification strategy

FC4	 Family members appreciated that the strategy offers an extra choice for residents and families to assist in maintaining better 
 	 health 
FRC2	 [Food fortification is an] interesting approach to adding nutrients to…what is missing in a fuller meal.
NM3	 [Residents are] not eating a lot to begin with, so if we would be able to have some fortified food that we are able to give them, in 
 	 small amounts, to reintroduce them to eating, I think that would be very beneficial. 

NM36	 A lot of residents request small portions. And if I know [that if] there are more nutrients in the products, then even that small 
 	 portion will help them. 

* {Braces} provide additional context for quotes



various recommendations for food vehicles (Table 3). Breakfast 
was the “best meal of the day,” and several staff suggested 
food vehicles in this category.  Fluids, including broth, coffee, 
juice, and milk were recommended. Soup was frequently 
mentioned as “a comfort food [that] …is consumed… [even 
by] people with no appetite” (RD15). Dessert was the most 
common suggestion among participants. Icecream was 
suggested as “number one on [residents’ preference] list,” and 
is preferred across various cultural groups and diets (KI4). 
Condiments and toppings were also suggested for their small, 
pre-measured packages and versatility for use with different 
foods. Participants suggested the aforementioned foods vehicles 
over entrees (e.g. meats or vegetables) for ease of incorporation 
(KI4). Overall, staff preferred foods addressing different texture 
needs (e.g. puddings, oatmeal, mashed potatoes). “Variation” 
(KI5) of food vehicles or a “multipurpose item” (KI2) are also 
needed” “to prevent resident boredom” (KI3) and “maximize 
the opportunity to consume” [foods] (KI7).  

Other suggestions to consider for in-house fortification 
included provision of clear protocols and incorporating 
fortification into part of the recipe. A systematic framework of 

the food fortification process, from assessment to monitoring, 
along with clear direction and assignment of roles would be 
needed. Involvement of staff and stakeholders at multiple 
levels to increase resident and family’s awareness of the need 
for micronutrients and to help them make informed decisions 
was noted across participant groups as a means to increase 
adherence. 

Determining the potential effectiveness of a fortification 
strategy

Staff webinar participants rated the overall potential 
effectiveness of the micronutrient fortification strategy in 
meeting residents’ needs on a 5-point Likert scale (5=very 
much).  Participants agreed that the concept of the strategy 
could be effective (rating of 4 (43.5% n=17/39) or were 
neutral about the strategy (rating of 3 (28%; n=11/39)). 
However, participants expressed difficulty in determining the 
effectiveness of the strategy without full knowledge of the 
content and format of the final product and research to support 
its use.
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Table 3
Potential food vehicles for micronutrient food fortification in LTC

FOOD VEHICLES		  SPECIFIC REASONS

BREAKFAST FOOD		  Well-consumed; Best meal of the day
	 Hot cereal (oatmeal, cream of wheat)	 • Appropriate for different texture needs
FLUIDS	
	 Broth	 • Used as-is, or to make ‘from scratch’ soup, or in stocks/sauces
	 Soup	 • Comfort food; eaten even when have no appetite for dinner
		  • Available at multiple meals (lunch and dinner)
	 Juice	 • Contains nutrients on its own
		  • Residents may prefer this to milk
	 Milk	 • Common additive to foods
		  • Can have on own or incorporate into other foods
	 Coffee  	 • Well-consumed
		  • Available throughout the day (most meals/snacks)
SIDE	
	 Mashed Potatoes	 • Appropriate for different texture needs
		  • Accompanies different sides
DESSERT		  Well-consumed; large variety is provided
	 Pudding	 • Appropriate for different texture needs
	 Ice-Cream	 • Well-liked; even by different cultures
	 Fruit (canned, pureed)	 • Contains nutrients on its own
		  • Appropriate for different texture needs
CONDIMENTS/ GARNISH/ TOPPING		  Pre-measured; Versatile; Small amount; maximize consumption 
 		  opportunities
	 Bouillon Cube	 • Easy to transport
		  • Can go in soup/stock/sauces
	 Whipped topping	 • Versatile; Goes on/in various desserts
	 Coffee creamer	 • Coffee is well-consumed (staple beverage)
	 Jam/Jelly	 • Can go on toast or pastries (variety)



Figure 1
Frequency of micronutrients identified in webinars as being of 

potential concern in LTC residents (n=45)

Cost was a barrier that could affect the appropriateness 
of the strategy for LTC and participants suggested that it 
was necessary to show that benefits outweighed the cost. 
Family members also requested evidence of effectiveness of 
the strategy through research, and testing of residents’ serum 
micronutrient levels to demonstrate need and improvements 
with this strategy. Likewise, they mentioned that funding could 
be “prohibitive [for the strategy] due to budget constraints” 
(FRC2). 

Residents valued that the strategy may “improve [residents’] 
quality of life” (RC3), yet additional factors, including ethical 
issues with palliative residents, still needed to be addressed 
before effectiveness could be fully determined.  

Overall acceptance of a fortification strategy 
Participants generally supported the concept of micronutrient 

food fortification as a potentially effective, food-first strategy 
to address micronutrient deficiencies, stating that “trying to 
use real foods [is their] preference to a supplement” (NM36). 
Feedback questionnaires from 24 residents and family members 
rated the overall acceptability of the strategy on a 5-point Likert 
scale (5 = very much); 75% rated the strategy as 4 (n=10) or 
5(n=8).  Family members verbally noted that they welcomed 
any strategies that enhanced the nutrient profile of LTC meals 
and that fortification was a good alternative. Staff stated that 
“to add [micronutrients] to foods that residents enjoy eating” 
(RD26) would be a better accepted than current strategies. The 
strongest benefit of micronutrient food fortification was its 
long-term, cumulative effect rather than immediate impact:

I can’t predict they’re going to get 100% of it. But I can… 
predict if I give it consistently daily, it adds to their nutrient 
intake. So it works! …We’ve had falls, and…a significant 
reduction in broken bones! So something’s workin’. (KI3, RD 
with food fortification experience)

Much work needs to be done to solidify this fortification 
strategy, yet findings from this study confirm that a food-first 
strategy addressing micronutrient needs is a “move in the right 
direction” (Chef7).

Discussion

Fortification has been noted as a potential cost-effective, 
long-term strategy to address micronutrient deficiencies in 
vulnerable groups with known low intake (36). Ongoing 
concerns about population-wide food fortification has 
been documented, ranging from differences in individual 
absorptive ability and needs (37), to public health issues of 
appropriateness and availability of fortified foods (38), to 
changes in food properties due to reactions with more 
effective but reactive forms of these micronutrients (39). Food 
fortification using micronutrients specific to LTC residents’ 
needs is a novel approach, where the objective is to provide a 
low-level dosage to prevent or delay long-term complications 
(similar to a multivitamin), rather than provide short-term or 
immediate reversal of a micronutrient deficiency. This study 
aimed to determine acceptance of a potential food fortification 
strategy from the perspectives of various stakeholders, and to 
gather feedback to inform this strategy. Due to the novelty of 
this approach, little prior research is available for comparison 
and participants were required to assess the concept in an 
abstract stage of its development. 

Previous work has examined pre-made (40,41) and home-
produced fortified products (15) in LTC. These studies 
considered some issues such as sensory changes (15),  
appropriateness of texture (15) and food habits and preferences 
of residents (42), areas of consideration consistent with this 
research.  Potential food vehicles mentioned by our participants 
were also similar to those used in previous studies, which 
included condiments (e.g. butter) (42), beverages (e.g. juice, 
milk) (43,44), snacks (e.g. cheese) (41), sides (e.g. bun) (40) 
and entrées (15). Yet the complexity of food fortification 
identified in this study, especially the process and procedural 
considerations required, have not been discussed in prior 
research. Efficacy of selected micronutrient fortification has 
been demonstrated (15,40–44) and examined using vitamin-
only preparations (15) or targeted to specific health conditions 
(40), but effectiveness of a population-wide fortification 
strategy using many micronutrients is still required. Given the 
known low food intake in LTC (4,25), and potential inadequate 
micronutrient contents of LTC menus (1), this strategy is 
logical. Compliance with ONS and pill supplementation 
remains an issue in LTC, leaving room for alternative food-first 
micronutrient strategies. 

The results of this study provide a foundation for 
development of a food fortification strategy for LTC. 
Although generally considered acceptable and appropriate, all 
stakeholders desired information on the efficacy of this strategy 
and residents/family specifically noted that they would want 
to be informed of the micronutrients chosen in the fortification 
formula and have the option to opt out if desired. The LTC 
setting is unique in that the same food is offered to all residents. 
Thus, it is essential that the selected food vehicle be well-
liked and consumed by all residents for this strategy to work. 
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Findings suggest that a flexible approach to fortification, with 
variety in food products and ensuring that sensory qualities 
are maintained are necessary for stakeholders to consider the 
strategy as appropriate for LTC. Provision of micronutrient-
fortified food options at each meal may increase the likelihood 
of residents accepting the fortified foods.  To be appropriate, 
the fortification strategy would need to be easy to implement 
with an accurate, foolproof procedure for staff to follow.  As 
a result, outsourced products were preferred as they overcome 
feasibility issues associated with consistency in preparation 
and thus safety, yet any product has to be cost-effective as 
food budgets are limited in LTC. Finally, once the strategy is 
developed, creation of effective protocols to train staff, along 
with tracking and monitoring residents’ intake of the food 
vehicle are needed. 

This study used multiple methods to gather input from 
diverse participants and is the first published report focused on 
acceptability testing of a food-related intervention for LTC; yet 
it had some challenges and limitations.  Online focus groups 
in the literature are largely done as chat-forums (45) and 
lack the immediate feedback component that in-person focus 
groups provide (46). Webinar focus groups are an innovative 
technique for research, allowing for real-time conference and 
voice discussions, while facilitating ease of participation for 
those in geographically separate locations. One suggestion for 
future studies using webinar focus groups is to limit group size 
to 3-5 participants to promote participation in the discussion 
and reduce crosstalk. Focus groups with similar participant 
composition (e.g. all dietitians) may also minimize power 
imbalance and allow participants to speak more openly (28). 
Voice-only webinars may be beneficial as webinars may be 
seen as less threatening than face-to-face, providing a sense of 
detachment/remoteness that allows participant to freely divulge 
information (29,47). Participants (84%) provided feedback 
on the webinar technology, process and content through 
an anonymous feedback questionnaire. Participants’ main 
concerns were regarding voice delay/overlaps. Suggestions 
for improvement include: using phones over computers (better 
clarity), including type-in chatting (to capture all comments), 
having test/practice sessions, and additional cueing/direction 
from facilitators. 

A further limitation of the staff webinars was the low 
number of chef/cooks who participated. Although dietitian 
and nutrition manager participants were encouraged to 
recruit these staff members, their views on this strategy were 
under-represented. Thus, it was vital to recruit administrative 
dietitians for KI interviews, who had closer experience 
with chefs or were chefs themselves, to provide greater 
understanding of this perspective. Webinar polling also had 
some limitations.  Sites where more than one participant came 
to the same session, typically shared a computer and phone 
line. Thus, polling results were based on their collective answer 
rather than on individual participants. There is also the potential 
that the dietitians and nutrition managers were also not 

representative of these staff groups as they volunteered for the 
study and were recruited from membership lists of professional 
organizations that are not mandatory. Yet saturation was 
evident near the end of data collection, as few new ideas and 
issues were raised about the strategy in later webinar groups. 
A limitation specific to these KI interviews was our inability 
to recruit a representative from the federal government Food 
Directorate who could speak to their perspective on food 
fortification.   

Focus groups with LTC residents had some challenges, 
as many residents had functional and cognitive deficits, and 
at least one staff member was present to help facilitate the 
consent process and to help residents communicate. The 
inclusion of staff in the room may have affected participants’ 
responses as they may have felt less comfortable reporting 
issues or concerns. The inclusion of an anonymous feedback 
questionnaire offered an extra venue for residents and family to 
share their thoughts in a more private manner. Yet, only 24 of 
71 (33.8%) participants completed the feedback form at the end 
of the session, which provided a rating on their acceptability 
of the strategy. It is not known if those who did not complete 
this form did not have the capacity to do so, did not think 
their opinion mattered, or did not like the strategy proposed. 
Finally, focus groups with family and residents were limited to 
the geographic area close to the location of investigators. This 
group is likely not representative of all residents’ and family 
members’ view points, but few new comments or concerns 
arose by the point of the fifth session, suggesting saturation of 
findings. 

Given the low food consumption in LTC (1,4), it is likely 
that most residents could  benefit from a low-level dosage of 
micronutrients to meet dietary recommendations. Future work 
is needed to make food fortification of micronutrients in LTC 
a reality.  Specifically, sensory testing to ensure that taste, 
texture, smell and colour of food vehicles are not influenced is 
required. Identification of nutrients and dose to be included in 
the fortificant is also needed; rigorous reviews of the current 
literature on intake of micronutrients and biochemical status 
would be a first step.  Protocols for implementing the strategy 
are also needed.   For example should triggers based on food 
intake be used to initiate the strategy (e.g. if resident eats <50% 
of meals consistently, s/he should receive the food vehicle), 
or should the entire population be targeted? Finally, efficacy 
testing that demonstrates improved biochemical markers with 
fortification are needed to make the case that low dose food 
fortification has a benefit with respect to nutrient status. 

Conclusion

This study provides a comprehensive examination of 
diverse perspectives on the possibility of micronutrient food 
fortification for LTC and demonstrates the importance of 
determining stakeholder acceptability before interventions 
are implemented. Micronutrient food fortification appears to 
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be acceptable if some considerations are addressed, including 
development of protocols, proper education and informing 
of staff, residents, and family, and exploring alternative 
implementation solutions (e.g. outsourcing the product). 
Trialing the fortification in actual LTC production systems, 
and a clinical trial to provide evidence of benefits of the 
fortification strategy is crucial. It is uncertain if this strategy 
will surpass, equal, or fall short of current strategies, but 
participants confirm that it is a needed area of future research 
and could be an acceptable strategy. As stated by a resident 
when asked about the acceptability of this strategy: “Nothing 
ventured, nothing gained.”
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