
UNDERGRADUATE RESEARCH IN NATURAL AND CLINICAL SCIENCE AND TECHNOLOGY (URNCST) JOURNAL 

Read more URNCST Journal articles and submit your own today at: https://www.urncst.com 

 

Zouhair | URNCST Journal (2023): Volume 7, Issue 3 Page 1 of 5 

DOI Link: https://doi.org/10.26685/urncst.399 

 

 

Longitudinal Prospective Cohort Studies: A Research 
Method Primer 

 

Jasmine Zouhair, MD Student [1]* 

 

[1] Department of Medicine, International University of the Health Sciences, Winnipeg, 

Manitoba, Canada R3P 0N5 
 

*Corresponding Author: jasminez@iuhs.edu 
 

 

Abstract 

Introduction: A cohort study is a nonexperimental study design used to investigate the outcomes of a particular risk factor. 

They help researchers understand the prevalence, distribution, and correlation of variables in a population and function by 

following participants over a period of time, typically years.  

Utility: The results of well-designed observational studies are comparable to those of randomized controlled trials. Among 

some of the strengths of cohort studies is the ability to measure incidence rates, and to allow for a wide range of variables to 

be examined. In addition, one can examine disease progression and natural history because of their longitudinal design 

characteristic. Specifically, they are advantageous for rare exposures since subjects are chosen based on exposure status and 

can be monitored throughout the study for any changes caused by said exposure. Although they can infer a relationship 

between variables, they do not confirm causality.  

Challenges: One of the greatest challenges posed by cohort studies is the considerable amount of time and funding required 

to conduct them as they require large samples. Other challenges include, but are not limited to, maintaining follow-ups and 

accounting for withdrawals, and minimal control over the variables that are being studied  

Limitations: Variables may be measured incorrectly or inconsistently, resulting in information bias. For diseases with 

extensive latency periods, this study strategy is ineffective and cannot be used to establish causation between variables 

because the disease may have not completely manifested in the time it takes to conduct the study. Another significant 

limitation of this design is the sources of bias that could jeopardize the reliability of the study as a result of faulty 

measurement, an unrepresentative sample, or the differing impact of other factors on the association of interest. 
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Introduction 

Cohort studies are nonexperimental studies in which 

groups of individuals are studied over a prolonged period of 

time, often years, based on the common characteristics they 

share, as well as exposure to risk factors relevant to the 

subject of study [1]. In prospective cohort studies, data is 

collected prospectively with the investigator following 

individuals possessing the variable of interest. The 

investigator can gather data on additional factors that are 

relevant to the research question, which enables them to 

further explore the impact of the variable and measure the 

outcomes [1,2]. However, it is not always the case that a risk 

factor exists in a cohort, since there are many healthy 

cohorts that can be studied. Epidemiological and clinical 

studies have taken advantage of this method in a variety of 

ways such that, in epidemiology, they aid in understanding 

what variables may enhance or decrease the likelihood of 

contracting a disease [2]. In clinical research, cohort studies 

are used when there is evidence that implies a clear 

correlation between an exposure or risk factor and an 

outcome [3]. Importantly, we can use them to determine the 

causes, prognosis, and incidences of certain variables. Due 

to their longitudinal nature, a follow-up stage is initiated in 

which outcomes are measured to assess the importance of 

specific risk factors and their impact [2]. Despite providing 

valuable insights, loss of follow-up is one of the major 

disadvantages of cohort studies. Although inherent, this loss 

often leads to biases in the final results and may affect the 

statistical significance of said results [5]. Strategies, such as 

regular schedules of follow-ups throughout various stages of 

the study as opposed to one follow-up at the end of the study 

have been undertaken to mitigate large losses of follow-ups 

[6]. Cost and time are other disadvantages, however 

prospective cohort designs are still effective for obtaining 

valuable information in epidemiological and clinical studies. 

 

Utility 

Clinical Utility 

One of the greatest strengths of cohort studies is the 

information they provide on how exposure can be associated 

with certain outcomes, such as in the case of a disease. They 

provide a greater degree of information pertaining to 
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potential causal relationships due to their temporal design 

[7]. Another major strength is their accuracy in being 

applied to a broader population outside of the study as well-

done cohort studies may provide results similar to those of 

experimental studies [4]. Moreover, investigators have the 

ability to study multiple exposures and outcomes in one 

study [8]. As such, they have been utilized in different 

academic disciplines. For example, the well-known 

Framingham Heart Study, which began in 1948, amassed 

5,209 men and women between the ages of 30-62 from 

Framingham, Massachusetts [9]. Investigators sought to 

determine if there were any associations between lifestyle 

and cardiovascular disease development. Every two to six 

years, participants returned to provide investigators with a 

medical report and undergo physical exams. There have 

been two more cohorts since then; one in 1971, the second 

generation of the first cohort and another in 2002, the third 

generation of the first cohort. Their finding was that certain 

lifestyles are correlated with an increased risk for heart 

disease. Investigators were able to use their data to find 

plausible associations between cardiovascular disease 

development and lifestyle choices, though it is important to 

keep in mind that longitudinal studies are not conclusive. 

This demonstrates the way in which cohort studies can 

provide a wealth of data in particular fields of study despite 

no experimental procedures being conducted.  Compared to 

experimental study designs, cohort studies are observational 

in nature, whereby investigators do not interfere but rather 

observe and evaluate [4]. 

The Nurses’ Health study is another example of a 

prospective cohort study, comprised of 121,700 participants 

that began in 1980 and is ongoing [10]. Once again, 

investigators gathered data from its participants in order to 

examine the relationship between reproductive, dietary, 

hormonal, and lifestyle factors and coronary heart disease in 

female registered nurses. A more recent birth cohort study is 

the Millennium Cohort Study (MCS) which has been 

following approximately 19,000 people born in the years 

2000-2002 from across the UK [11]. Their goal is to assess 

the cohort members’ physical, behavioural, and socio-

economical development over time. These three studies have 

in common their capacity to identify outcomes based on 

particular risk factors. Moreover, the fact that they are 

observational has allowed investigators to draw strong 

associations between variables of interest [2]. Specifically, 

the collection of data over regular intervals reduces recall 

error, which is why these large-scale studies have been so 

successful. 

 

 
 

Figure 1. Prospective cohort study design (created with Microsoft PowerPoint). 

 

Challenges 

Despite the well-defined utilities of cohort studies, 

challenges do arise as an inherent part of the study design. 

Prospective cohort studies can be a better option than 

randomized control trials in cases where it is unethical to 

expose participants to risk factors that could possibly affect 

their health [12]. However, challenges such as the 

considerable amount of money and time required to conduct 

them can be overlooked. For instance, the National 

Children’s Study (NCS) in the USA, a birth cohort study 

which has recruited at least 100 000 patients and has a 

follow-up period of 21 years estimated its costs to be 2.7 

billion USD [13]. In Japan, Mishiro and colleagues [14] 

reported that the cost of a 4-year baseline survey was 153 
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million yen or approximately 1.4 million CAD. In their 

calculations, they included costs for advertisement, patient 

recruitment, material fees, and equipment. Although the total 

cost may vary depending on the length and number of 

participants in the study, in the model survey they conducted in 

order to provide a close estimate of the required expenses, they 

calculated their total cost to be 14.4 million yen per year (136 

814.40 CAD), and this only took into account the minimum 

number of items required to enrol 7400 participants. 

Following participants for a long period of time is 

another key challenge presented by cohort studies. This can 

lead to loss of patient follow up and affect the outcome of 

the results, and create biases that could possibly negatively 

affect their health [5]. Specifically, self-selection bias, arising 

in cases where other criteria except random sampling is used 

to sample a population of interest [15], can skew the estimates 

of exposure-outcome relationships [16]. This is due to the fact 

that participants may select themselves into a group and thus, 

give incorrect information during the study [17]. 

Loss of follow up reduces the power of statistical 

analyses and in doing so, results in an underestimation or 

overestimation of outcomes because of incomplete data [18]. 

That is why it is recommended that contact information for 

the patient be recorded as soon as the patient is entered into 

the study [19]. Furthermore, it could be the case that 

participants alter their behaviour during the study because 

they are aware that they are being observed [2]. Data 

analysis, too, can prove complex due to the vast amount of 

information being collected per patient throughout the trial 

and can distort results [2]. 

 

Limitations 

Prospective studies cannot ensure that the study groups 

are comparable at the start of the investigation [20], and 

thus, variables may be measured incorrectly or 

inconsistently. Information bias is one of the most frequent 

kind of biases that undermines the reliability of health 

studies and derives from the method used to acquire or 

validate research measurements [21]. However, several 

approaches can be taken to mitigate informational bias, 

such as independent checks on researchers who hold 

differing opinions or the use of blinding or masking 

procedures [21] to withhold information that may influence 

study results. Additionally, other confounding variables 

may develop during the study that the investigators might 

not be completely aware of. This renders cohort studies less 

effective for establishing causation between variables. 

Thus, we can only credibly attribute an observed effect to 

be causative in randomised trials and other investigations 

because of incomplete and potentially biased data [20]. 

Other limitations include the selection of an 

unrepresentative population or the differing impact of other 

factors on the association of interest [20]. An example of 

this is the healthy-worker effect, a common type of 

selection bias wherein researchers fail to choose a proper 

comparison group composed of healthy and unhealthy 

people [22]. Since children, sick people, and elderly retired 

people cannot get jobs in the workforce and are considered 

‘unhealthy’, it implies that people in the workforce are 

‘healthier’. This bias highlights how critical it is for 

investigators to select representative populations and be 

aware of confounding factors when measuring degrees of 

association. To ensure that investigators are mitigating bias 

and confounding factors, several important questions to 

keep in mind are: what methods were used to assess and 

control for confounding? And did investigators gather 

information on potential confounding factors? [23].  

Sample size is yet another criterion to take into 

account. Sample size must not be too large or too little, and 

because results have to be extrapolated from these studies 

and applied to the general population, it is important that all 

the information gathered is relevant to the question being 

investigated [24]. Sample sizes that are too large can give 

rise to sampling bias, ascertainment bias, and measurement 

errors, to list a few [25]. Very small sample sizes may alter 

the generalizability of the results, which is a clear 

limitation. Moreover, it can lead to repetitive measurements 

and skewed normal distributions [26].  

 

Conclusions 

Cohort studies can be a nonexperimental, alternative 

method useful for gathering data and determining multiple 

outcomes for a given exposure. Due to their longitudinal 

design, they enable researchers to observe exposures over a 

period of time to monitor any changes that may occur to 

patients, as well as collect data that can be used to infer a 

relationship between any exposure and a possible outcome. 

However, cohort studies are costly, prone to bias, and prone 

to loss of follow-up. Investigators may take steps to limit 

bias and loss of follow-up, but other disadvantages exist, 

such as sample sizes and their application to long latency 

diseases. Nevertheless, cohort studies have the potential to 

provide accurate results of outcomes, attesting to their 

traction in clinical and epidemiological studies. 
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