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ABSTRACT 

Introduction: Well-conducted observational studies may represent valuable tools for getting insight to disease etiology, 
detecting the effect of age-related changes, and providing an important perspective on health risk factors and 
disabilities in an aging population. Nevertheless, this kind of research poses several challenges for researchers. The 
main aim of this narrative review was to address the potential methodological issues in performing the observational 
studies in the elderly, the factors that influence their participation, and the possible solutions for overcoming the barriers 
to research in this population.
Methods: Comprehensive search for the papers published in the period from January 1st 1980 until 31st July 2016 
in English or Italian was conducted through MEDLINE, Scopus and Web of Science electronic databases. Findings 
from the included papers were finally summarized.
Results: In cohort studies, the following barriers were addressed: sample size calculation, ascertainment of the target 
population, frequency of data collection, exposure determination, multifactorial loss to follow-up (drop-outs), cognitive 
impairment, definition of confounders, and ethical aspects. Case-control studies were reported to be prone to the 
issues like ascertainment of cases and controls, willingness to participate, data accuracy, recall bias, issues related 
to patients’ multimorbidity, and cognitive impairment.
Conclusions: Important factors to consider in research in elderly people include: precise definition of the study 
population, well conducted recruitment process, engagement with family and home care staff, cognitive impairment 
assessment and the consequent relevant ethical and legal issues, relief of participant burden in order to minimize 
withdrawal, and engagement with the media.
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INTRODUCTION
The conduction of epidemiological studies among 

older adults is a broadly discussed argument sincethe 
early 1970s [1]. Considering the limits of experimental 
designs in geriatric research, well-conducted observational 
studies might represent the best way of getting insight into 
disease etiology, the effect of age-related changes, and 
might provide an important perspective on health risk 
factors and disabilities in an aging population [2, 3]. 
Unlike Randomized Clinical Trials (RCT), observational 
studies assess outcomes of medical intervention in daily 
and real clinical practice, involving often unselected 
populations that reflects true compliance with treatment 
or intervention [4].

In response to the poor generalizability of the RCT’s 
results to the elderly population [5], about 30 years ago, 
the geriatric research developed the comprehensive 
geriatric assessment (CGA) [6], a standardized evaluation 
methodology to perform a global assessment of patients 
in different care settings. CGA does provide information 
on various problematic areas of the elderly patient 
including co-morbidities, syndromes, socio-economic 
problems, functional and cognitive deficits not covered 
by the traditional medical assessment. The systematic 
adoption of CGA instruments for clinical, administrative 
and/or research purposes, has resulted in more detailed 
evaluation, improved care planning and guaranteed 
overall better quality of care. It also contributed to the 
collection of massive and reliable amounts of information 
[7]. These high quality clinical databases have been 
commonly used to conduct observational studies as an 
alternative methodology to randomized clinical trials in 
order to address the multifaceted problems of the elderly 
population in different settings [8, 9].

Although it has been shown that older adults generally 
agree to participate in research studies, either because 
they want to improve their social life, or due to the potential 
study benefits, the practical aspects of research in this 
population represent a huge challenge [10]. 

Therefore, the purpose of this narrative review was to 
summarize the literature evidence on methodological issues 
in conducting observational studies in the population of 
older adult, and to address possible solutions to overcome 
the barriers to research.

METHODS

The comprehensive search was conducted through 
MEDLINE and Scopus electronic databases. Only the 
papers focusing on the issue of performing observational) 
studies in elderly subjects, independently of setting, 
were included. Papers published between January 
1st 1980 and t July 31s 2016, in English or Italian 
language, were considered eligible. The combination 
of the following key words and their synonyms was 

used: “elderly” AND “observational study” OR “case-
control” OR “cohort study” OR “cross-sectional”. The 
review was conducted screening articles titles, abstracts 
and ultimately analysing full text articles of potentially 
eligible papers. The process has been performed 
in duplicate by two researchers, and disagreements 
regarding the inclusion of the papers were resolved 
through consensus. Included articles were also checked 
for additional references.

Main findings of the included studies and the main 
issues in conducting observational studies in elderly 
population and possible suggested solutions to overcome 
the challenges are presented narratively and synthetized 
in the tables.

RESULTS

Only few studies have explored the factors that may 
influence the research in older population, together with 
the possible solutions for overcoming the possible barriers 
and challenges. Evidences arising from 19 papers are 
summarized in Table 1 and 2, respectively for cohort and 
case-control studies.

The studies enrolling elderly participants are usually 
prone to the logistical issues related to data collection, 
definition of the study sample, as well as ascertainment of 
sufficient and constant participation of older subjects [11]. 

Some health conditions like hearing problems, 
that are usually more common in elderly, can impair 
the communication. This is of particular importance in 
telephone surveys, and may increase the risk of selection 
bias. In addition, visual problems can threaten reading 
and right understanding of the leaflets and the content of 
study material [12]. 

Other authors added that besides the abovementioned 
factors, multi-morbidity and multidrug interaction become 
highly problematic during the ageing process [13, 14]. 

More generally, when considering older adults 
for participation in observational studies, researchers 
should interpret the symptoms that are more common for 
older population with caution. Furthermore, they should 
bare in mind that clinical manifestations of the disease, 
biomarkers and other measures can greatly differ in this 
population, as compared to the standard population. 
Similarly, the differences in clinical outcomes can be 
explained by the specific ageing physiopathology, lower 
sensitivity and specificity of serological tests, altered 
responsiveness to treatments, and higher frequency of 
secondary adverse clinical outcomes from primary illness. 
Some additional peculiarities can arise both from intrinsic 
characteristics of the older adults, such as the age-related 
cognitive decline that can impede the collection of 
self-reported information, and from external factors like 
unusual health care practices related to more intensive 
and multidisciplinary care [11]. 
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COHORT STUDIES

Longitudinal prospective cohort studies are considered 
one of the best solutions for investigating the health issues 
in elderly, especially because of the possibility of getting 
better insight into disease etiology, detecting the effects of 
true age changes, and providing an important perspective 
on health risk factors and disabilities in aging population 
[2, 3]. 

However, conducting research in elderly people 
becomes challenging when the retrospective longitudinal 
study design is used. As a matter of fact, memory 
impairment and dementia prevalence, which increase with 
age, decrease the reliability and validity of data obtained 
during the interviews.[12]. 

One of the main starting problems in an ageing 
cohort study is the definition of the target population, in 
particular the minimum age for establishing the cohort. 
Nowadays, elderly people (65-years old and older) 
are generally in better health conditions as compared to 
previous generations, due to the low rates of disability and 
health events (i.e. birth-cohort effect) [15]. Therefore, lots 
of studies have expanded the age study limit to the age 
of 70 in order to address the problems of aging more 
comprehensively [3]. 

Taking into consideration that the majority of health 
related behaviors occurs earlier in life, the assessment 
of exposures related to the outcomes of interest, which 
arise from earlier life periods, can be more complex. In 
addition, another problem that should not be neglected is 
the possibility of entering the study without any cognitive 
or mental issue, and becoming mentally impaired later 
on [11].

Another important challenge in a prospective ageing 
cohort is the data collection frequency. Besides the 
study characteristics, it certainly depends on health, 
functional and social changes occurring at different rates 
and intervals, which also differ with age and risk status. 
Shorter intervals can provide robust information, and at 
the same time represent a great opportunity to minimize 
the amount of missing data given the multiple participant 
contacts.On the other hand, they are more demanding 
and time consuming for included subjects [11]. Moreover, 
study costs arise when considering older adult since 
their unstable health conditions often ask for consecutive 
measurements of several parameters [12]. 

Data collection is also influenced by the presence 
of proxy respondents. When available or appropriate, 
a relative or a friend can represent a valuable source 
of information for overcoming physical or cognitive 
impairment that limits the direct acquisition of the data. The 
reliability of the information might be limited if the proxy 
respondent is contemporary of the included subject. For 
this reason, health care professionals might be an optimal 
source of information, as pointed out after about 30 years 
of experience based on the use of the Comprehensive 

Geriatric Assessment (GCA)[7]. One of the strengths, 
especially of the “second and third generation” assessment 
instruments elaborated by InterRAI, is the standardized 
training of the health care personnel involved in the data 
collection process. 

It has been ascertained that many health outcomes 
take many years to occur. Therefore, cohort studies usually 
require a relevant number of participants, in order to 
record a sufficient number of events within a predefined 
follow-up period. This is obviously resource-consuming (i.e. 
time, money). Thus, appropriate sample size estimation for 
the primary outcomes of interest represents the crucial step 
during the study design in order to maximize the likelihood 
of detecting the events of interest [11]. 

All longitudinal studies are prone to multifactorial 
attrition, mainly due to the losses to follow-up, decline in 
study participation rates and non-response, but these issues 
are particularly noticeable in the ageing studies where the 
number of drop-outs tends to grow as age advances. This 
is surely one of the biggest concerns, because it can cause 
low representativeness of the sample and significantly 
impact the assessed outcomes and statistical efficacy [16]. 
For example, an incidence analysis can be significantly 
altered by the the loss of the cases, which becomes 
even more evident when the study is focused on rare 
health conditions [16]. The attrition is directly associated 
with the follow-up period; the longer it is the higher is 
the possibility for drop-out [16]. Similarly, the older is 
the cohort, the higher are the non-participation rate and 
drop-outs [11]. According to the several group of authors, 
attrition is associated with age, lower educational levels, 
poor functioning and cognitive impairment, living alone 
and being single [16,17]. Attrition rates showed wide 
variability across different settings, such as in the case 
of studies carried out on patients with cognitive decline, 
where dropouts range from 30% to 95% of the enrolled 
patients [18,19].

Additionally, longitudinal studies in older adults may 
be prone to increases in costs and burden due to some 
potential confounders such as education, age and smoking 
history. [3]. As a matter of fact, age in this kind of studies 
is both a key variable, and a potential confounder. 
Additionally, some other potential confounders, such as 
depression, impaired cognitive status and lacking social 
support need to be assessed, since they are of particular 
interest in the older adult population [3]. 

Many useful statistical modeling approaches for 
longitudinal data are available to address the possible 
confounders and include the following models: Cox propor
tional hazards models, extended Cox multistate transition 
models, generalized estimating equations, generalized 
linear models, and joint modeling methods [20].

Some ethical aspects should also be considered 
when approaching to the elderly population. Personal 
interviews and physiological measures require an informed 
consent which can be more difficult to obtain from an 
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elderly person, due to sensory or cognitive impairments, 
or sometimes also due to the lack of needed privacy 
[12]. Obtaining an informed consent from older adults is 
of extreme importance, particularly in those disabled by 
stroke, affected by Parkinson’s disease or institutionalized, 
and therefore poses a great ethical challenge [21]

Strategies to minimize drop-outs and to encourage 
the participation of elderly in longitudinal studies may 
include providing additional information with newsletters, 
feedback about the study, personal response to queries, 
meetings, easily accessible study website, birthday cards 
and letters from the Principal Investigator. Other possible 
solutions for increasing the compliance to the study can 
comprise greater involvement of media, provision of small 
gifts or symbolic amounts of money, a special attention 
to practical issues such as transportation to the medical 
centers or home visits organization [16]. 

In the study by Davies et al. the response rate increased 
using the named photographs of the nurses involved in the 
research process, together with the information booklet 
for the Newcastle 85+ Study. The strategy showed the 
effectiveness that was followed by the participants’ positive 
feedback on this action [22]. Similarly, other groups of 
authors reported that direct telephone contact with older 
participants or home visit following the initial invitation 
letter seemed to be even more useful for increasing the 
patients’ interest to participate to the study [23-25].

CASE-CONTROL STUDIES

Case-control studies are used to investigate and 
obtain, in relatively short time and at reasonably low 
cost, reliable information about causative factors also 
concerning rare diseases. This type of study conducted in 
the population of older adults has many methodological 
and logistical issues in common with cohort studies. 
However, some of them remain specific for this study 
design [11, 13]. 

Firstly, some health conditions may change through 
the lifetime and be biologically different as compared 
to the “same” condition diagnosed earlier. Therefore, 

a clear definition of the case is mandatory, especially 
when assessing conditions that differ in stages of severity. 
Several pathological pathways may be altered by previous 
lifestyles (i.e. weight, smoking, diet or use of substances), 
as well as numerous infectious and chronic diseases 
that occurred earlier in life may influence the disease 
manifestation.

The ascertainment of older cases and controls is 
impeded by several factors: living in residential homes or 
institutions may decrease the possibility for the recruitment, 
given the fact that some of the patients can be protected 
from contact with the investigators by family members or 
other persons (“gate-keeping” role). Willingness of the 
older persons to participate as cases or controls is further 
influenced by multi-morbidity and age-related cognitive 
dysfunction. Moreover, logistic problems such as lack of 
transportation or the long distance to the place where the 
study is performed may impede the participation, and this 
requires a careful consideration of the proxy respondents’ 
involvement [11].

Since cognitive impairment, as one of the most 
common health issues in elderly, may decrease the 
quality of the interview, the data collection represents a 
critical step. The recall bias in elderly emerges as a major 
problem in all case-control studies, considering that most 
of them are not conducted using clinical, employment or 
environmental records. Memory support, such as timeline 
techniques and, when available, proxy respondents can 
improve the data accuracy.

When approaching this study design, the correct 
matching of cases and controls is a basic epidemiological 
technique that should be performed in order to reduce 
bias. Older adults’ multi-morbidity exponentially increases 
the number of potential variables to consider, making the 
matching a particularly complex and delicate issue [11]. 

CROSS-SECTIONAL STUDIES

Another type of observational design, cross-sectional 
study, is characterized by lack of precise description of 
the disease course in the older persons. This may be due 

TABLE 1. Main issues in conducting cohort studies in elderly population and solutions to overcome the challenges.

Issues Possible solutions

•	Sample size calculation
•	Ascertainment of the target population 
•	 Frequency of data collection (intervals between waves)
•	Exposure determination
•	Multifactorial loss to follow-up (drop outs)
•	Multimorbidity
•	Cognitive impairment
•	Definition of the potential confounders
•	Ethical aspect

•	Expansion of the age study limit
•	 Provision of additional information (i.e newsletters, feedback on the 

study, personal response to queries, meetings, etc). 
•	Card providing the date, time and length of the next visit
•	 Involvement of media, small gifts or symbolic amounts of money, 

transportation to medical centers or offering home visits.
•	Direct telephone contact or home visit following the initial invitation 

letter
•	 Proxy respondents
•	 Inclusion in the analysis of the possible confounders
•	Use of modeling methods
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to the different factors that regulate their health state such 
as age changes, pathological conditions, as well as 
some determinants of social and environmental influences 
(pseudo-ageing) [1].

Even if cross-sectional studies will not be detailed in 
this paper, it might be useful to remind that they represent 
an important source of exploratory and hypothesis-
generating results. The above-mentioned CGA has been 
widely used for transversal study, especially throughout 
record-linkage techniques. For example, the SAGE dataset 
(containing data on residents of 1492 nursing homes of 
5 U.S. states assessed with MDS-NH instruments) has 
been linked with the Centers for Medicare and Medicaid 
claims files, the semi-annual survey done for certification 
purposes and the Area Resource File, enabling the 
exploration of several clinical questions like falls, pain, 
prevalent medical conditions like hypertension, dementia, 
cardiovascular conditions and diabetes. Results based on 
analyses of the SAGE database have provided guidance 
to develop programs to improve appropriate prescription 
(i.e., analgesics) and to reduce the use of inappropriate 
medications [26]. 

CONCLUSIONS

This review addresses the main challenges that 
researchers are facing when conducting studies involving 
aging population, especially in the context of observational 
studies. Furthermore, it provides insight into some of the 
possible solutions to overcome these issues on their pathway.

Retention (maintenance of constant participation) of 
persons with reduced cognitive abilities is challenging and 
multimorbidity represent an important aspect to bare in 
mind in study outcome design and measure assessment.

Important factors to consider when engaging older 
participants in research include: precise definition of the 
study population, well conducted recruitment process, 
engagement with family and home care staff who interacts 
with older adults, cognitive impairment assessment (with 
the consequent relevant ethical and legal issues), relief of 
participant burden in order to minimize withdrawal, and 
engagement with the media. 

Still, observational studies remain simpler research 
design respect to the more complex randomized clinical 
trials which require significant time, resources, and 

infrastructure to be completed, and may be conducted in a 
more cost-effective and timely way than RCTs [27]. 

Therefore, in order to guarantee that the future care 
provided to our ageing populations will be based on 
the best quality evidence, it is imperative to pursue well-
designed observational studies, with satisfying participation 
rates, assuring the reliability and validity of collected data.

Acknowledgements
„This publication arises from the project Pro-Health 

65+ which has received funding from the European Union, 
in the framework of the Health Programme (2008-2013).

The content of this publication represents the views of 
the author and it is his sole responsibility; it can in no way 
be taken to reflect the views of the European Commission 
and/or the Executive Agency for Health and Consumers 
or any other body of the European Union. The European 
Commission and/or the Executive Agency do(es) not 
accept responsibility for any use that may be made of the 
information it contains.

Publication financed  from funds for science in the 
years 2015-2017 allocated for implementation of an 
international co-financed project”

References
1.	 Exton-Smith: Cross-sectional and longitudinal studies in elderly. Proc 

Nutr Soc 1984, 43:289–94.
2.	 Samelson EJ, Kelsey JL, Kiel DP, Roman AM, Adrienne L, Freeman 

MB, Jones RN, Hannan MT, Leveille SG, Gagnon MM, Lipsitz 
LA: Practice of Epidemiology Issues in Conducting Epidemiologic 
Research Among Elders : Lessons From The MOBILIZE Boston Study. 
Am J Epidemiol 2008, 168:1444–51.

3.	 Newman AB: An Overview of the Design, Implementation, and 
Analyses of Longitudinal Studies on Aging. J Am Geriatr Soc 2010, 
58:S287–S291.

4.	 Cherubini A, Bernabei R, Ferrucci L, Marchionni N, Studenski S VB: 
Clinical Trials in Older Adults. Wiley-Blackwell; 2015.

5.	 Lee PY, Alexander KP, Hammill BG, Pasquali SK: Representation 
of Elderly Persons and Women in Published Randomized Trials of 

TABLE 2. Main issues in conducting case-control studies in elderly population and solutions to overcome the challenges.

Issues Possible solutions

•	Ascertainment of cases and controls
•	Willingness to participate
•	Data accuracy (Recall bias, Bias due to confounding)
•	Multimorbidity, Cognitive impairment

•	Memory support (timeline techniques)
•	 Proxy respondents
•	Matching the cases and controls
•	Help of specifically trained professionals

e12627-5



ORIGINAL ARTICLESEpidemiology Biostatistics and Public Health - 2017, Volume 14, Number 2, Suppl 1

Methodological issues in the observational studies conducted in older population: a narrative review

Acute Coronary Syndromes. JAMA 2017, 286:708–13.
6.	 Epstein AM, Hall JA, Besdine R, Cumella EJ, Feldstein M, McNeil BJ, 

Rowe JW: The emergence of geriatric assessment units. The “new 
technology of geriatrics”. Ann Intern Med 1987, 106:299–303.

7.	 Onder G, Collamati A, Poscia A, Bernabei R: The role of 
comprehensive geriatric assessment (CGA) of older adults in clinical 
studies. In Clinical trials in older adults. John Wiley & Sons, Ltd; 
2015:95–105.

8.	 Onder G, Landi F, Liperoti R: Impact of inappropriate drug use 
among hospitalized older adults. Eur J Clin Pharmacol 2005, 
61:453–9.

9.	 Landi F, Russo A, Liperoti R, Cesari M, Barillaro C, Pahor M, 
Bernabei R, Onder G: Anticholinergic Drugs and Physical Function 
Among Frail Elderly Population. Clin Pharmacol Ther 2007, 
81:235–41.

10.	 Maas ML, Kelley LS, Specht JP: Issues in Conducting Research in 
Nursing Homes. West J Nurs Res 2016, 24:373–89.

11.	 Wallace RB: Conducting Case-Control and Cohort Studies in Older 
Adults. In The Epidemiology of Aging. Edited by Newman BA, 
Cauley AJ. Dordrecht: Springer Netherlands; 2012:15–26.

12.	 Herrmann FR: Geriatric epidemiology : practical considerations 
when involving elderly subjects in studies. Swiss Med Wkly 2003, 
134:117–25.

13.	 Chandola T: Innovative Approaches to Methodological Challenges Facing 
Ageing Cohort Studies : Policy Briefing Note Briefing Note. 2013.

14.	 Collamati A, Martone AM, Poscia A, Brandi V, Celi M, Marzetti E, 
Cherubini A, Landi F: Anticholinergic drugs and negative outcomes 
in the older population: from biological plausibility to clinical 
evidence. Aging Clin Exp Res 2016, 28:25–35.

15.	 Poscia A, Landi F, Collamati A: Public Health Gerontology and 
Active Aging. In A Systematic Review of Key Issues in Public Health. 
Cham: Springer International Publishing; 2015:129–51.

16.	 Tinker A, Mein G, Bhamra S, Ashcroft R, Seale C: Retaining Older 
People in Longitudinal Research Studies: Some Ethical Issues. Res 
Ethics Rev 2009, 5:71–4.

17.	 Cooney: The relationship between prior functioning on cognitive 
and personality dimensions and subject attrition in longitudinal 
research. J Gerontol 1988, 43:12–7.

18.	 Carlson BW, Carlson JR, Neelon VJ, Hartman M: Tailoring Protocols 
to Successfully Recruit and Retain Elders in a Longitudinal Study of 
Sleep and Cognition. Res Gerontol Nurs 2012, 1:232–7.

19.	 Brilleman SL, Pachana NA, Dobson AJ: The impact of attrition on 
the representativeness of cohort studies of older people. BMC Med 
Res Methodol 2010, 10.

20.	 Murphy TE, Han L, Allore HG, Peduzzi PN, Gill TM, Lin H: Treatment 
of Death in the Analysis of Longitudinal Studies of Gerontological 
Outcomes. J Gerontol A Biol Sci Med Sci 2011, 66:109–14.

21.	 Schafer A: Research on Elderly Subjects. In Aging: Decisions at the 
End of Life. Edited by Weisstub DN, Thomasma DC, Gauthier S, 
Tomossy GF. Dordrecht: Springer Netherlands; 2001:171–205.

22.	 Davies K, Kingston A, Robinson L, Hughes J, Hunt JM, Barker SAH, 
Edwards J, Collerton J, Jagger C, Kirkwood TBL: Improving Retention 
of Very Old Participants in Longitudinal Research : Experiences from 
the Newcastle 85 + Study. PLoS One 2014, 9:1–10.

23.	 Bowsher J, Bramlett M, Burnside IM, Gueldner SH: Methodological 
considerations in the study of frail elderly people. J Adv Nurs 1993, 
18:873–9.

24.	 Resnick B, Concha B, Burgess JG, Fine ML, West L, Baylor K, Nahm 
ES, Buie VC, Werner M, Orwig D, Magaziner J: Recruitment of 
older women: lessons learned from the Baltimore Hip Studies. Nurs 
Res 2003, 52:270–73.

25.	 Fleming J, Zhao E, O’Connor DW, Pollitt PA, Brayne C: Cohort 
profile: the Cambridge City over-75s Cohort (CC75C). Int J 
Epidemiol 2007, 36:40–6.

26.	 Bernabei R, Gambassi G, Lapane K, Landi F, Gatsonis C, Dunlop 
R, Lipsitz L, Steel K, Mor V: Management of pain in elderly patients 
with cancer. SAGE Study Group. Systematic Assessment of Geriatric 
Drug Use via Epidemiology. JAMA 1998, 279:1877–82.

27.	 Gupta S, Wildiers H: A call for observational cohort studies in 
geriatric oncology. J Geriatr Oncol 2012, 3:291–3.

e12627-6


