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* Quantitative and qualitative research compared

* Experimental research designs

Quasi-experimental research designs

Descriptive research designs

Correlational research designs

* Questions and issues for consideration when critically appraising
guantitative research
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Quantitative &

~ Qualitative Research

Compared

‘



Qualitative

Quantitative

Broad questions
Understanding
Exploratory
Interview/observation
Discover frameworks
Textual (words)
Theory generating
Quality of informant >
sample size

Subjective

Specific Prediction
Survey/questionnaires
Existing frameworks
Numerical

Theory testing
Intervention testing
(RCTs)

Sample size core issue
in reliability of data
Objective



Should | do a quantitative study?  =msw

What is the problem?
|dentifying the problem
is the first step of any
research process

For any project, the
problem drives the
methodology




Purposes of quantitative research @

Quantitative research is used to examine:

* testing interventions and treatments

* differences between groups

* relationships between two or more variables
* descriptions of populations and phenomena

* change over time
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Types of Variables e

* Independent variable: manipulated by the researcher to
influence the dependent variable; may be called predictor
variable

* Dependent variable: This is the variable of primary interest
to the researcher; may be called outcome variable.

* Confounding variable: Extraneous third variable that
influences the relationship between the independent and
dependent variables

* Propose a hypothesis about the relationship among the
variables, and test it by controlling the context of the study



Types of Measurement o

* Nominal
* Ordinal
* Ratio
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Brief intro to statistical tests ENERRY

* Tests are based on what variables and what level of
measurement

* Descriptive and inferential statistics
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Assessing the statistical tests ENEERRY

* Need to see all the variables represented in the
analysis

* Need tables that report ALL these data, not just
some (“cherry picking”)

* If there is an analysis reported (i.e., regression), you
expect to see a regression table with all the variables
included

* P values




Samples Quantitative Research R

* Larger numbers
* Randomly selected

* Reflective of the population
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Designs in Quantitative Research &

* A systematic plan to study
a scientific problem

* Seek to answer
explanatory questions

* It describes the basic
strategies that will be
employed to address the
research question or
hypotheses
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Non-Experimental Designs:
Descriptive Designs

* Research that observes, describes, and documents

areas of interest as they occur naturally

* Describes variables, rather than testing a predicted
relationship between them

* Numeric data numeric collected through surveys,
interviews, or observation

)
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Retrospective Prospective




Typical Descriptive Studies

* Cross-sectional
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* Compares different groups within a population of interest, data collected a
single point in time.

Hospital Nurse Staffing and
Patient Mortality, Nurse Burnout,
and Job Dissatisfaction

Linda H. Aiken, PhI), RN

Sean P Clarke, Phl), RN

Douglas M. Sloane, Phld

Julic Sochalski, Phl), BN

Jeflrey H. Silber, M1, PhD

HE PAST DECADE HAS BEEM A TUR-

bulent time for US hospitals and

practicing nurses. News media

have trumpeted urgent con-
cerns about hospital understalling and
a growing hospital nurse shortage."*
Murses nationwide consistently report
that hospital nurse staffing levels are in-
adequate to provide safe and effective
care.® Physicians agree, citing inad-
equate nurse staffing as a major impedi-
ment to the provision ol high-quality
hospital care.” The shortage of hospital
nurses may be linked to unrealistic nurse
waorkloads.” Forty percent of hospital
nurses have burnout levels that exceed
the norms for health care worlkers.* Job
dissatisfaction among hospital nurses is
4 times greater than the average for all
US workers, and 1 in 3 hospital nurses

Context The worsening hospital nurse shortage and recent California legislation
mandating minimum hospital patient-to-nurse ratios demand an understanding of
how nurse staffing levels affect patient outcomes and nurse retention in hospital
practice.

Objective To determine the association between the patient-to-nurse ratio and pa-
tient mortality, failure-to-rescue (deaths following complications) among surgical pa-
tients, and factors related to nurse retention.

Design, Setting, and Participants Cross-sectional analyses of linked data from
10184 staff nurses surveyed, 232342 general, orthopedic, and vascular surgery
patients discharged from the hospital between April 1, 1998, and November 30,
1999, and administrative data from 168 nonfederal adult general hospitals in Penn-
sylvania.

Main Outcome Measures Risk-adjusted patient mortality and failure-to-rescue
within 30 days of admission, and nurse-reported job dissatisfaction and job-related
burnout.

Results After adjusting for patient and hospital characteristics (size, teaching status,
and technology), each additional patient per nurse was associated with a 7% (odds
ratic [OR], 1.07; 95% confidence interval [C1], 1.03-1.12) increase in the likelihood
of dying within 30 days of admission and a 7% (OR, 1.07; 95% CI, 1.02-1.11) in-
crease in the odds of failure-to-rescue. After adjusting for nurse and hospital charac-
teristics, each additional patient per nurse was associated with a 23 % (OR, 1.23;95%
Cl, 1.13-1.34) increase in the odds of burnout and a 15% (OR, 1.15; 95% CI, 1.07-
1.25) increase in the odds of job dissatisfaction,

Conclusions In hospitals with high patient-to-nurse ratios, surgical patients expe-
rience higher risk-adjusted 30-day mortality and failure-to-rescue rates, and nurses
are more likely to experience burnout and job dissatisfaction.

JAMA, 002,288 1987-7993 WWWma, com
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* Longitudinal
* Study the dynamics of a phenomenon over time

* Collect data from individuals/groups (a cohort) at more than one point in time
over an extended period

Contents lists available at ScienceDirect

Preventive Medicine Reports

Journal homepage: www.elsevier.com/locate/pmedr

The mental health impacts of health and human service work: Longitudinal
evidence about differential exposure and susceptibility using 16 waves of
cohort data

Allison Milner™", Tania L. King", Anne Kavanagh™"

! tsabiliey and Healifi Unir, Centre for Health Equiry, School of Global and Fopaleron Heath, Universite of Melbourne, Melbourme, Victorz, Austratio
* Melbourne Disability Institute, The University of Melbourne, Vicloria 2010, Australic

ARTICLEINFO ABSTRACT

Keywords: The health and human care workforce comprise a substantial and increasing proportion of the employed po-
Carers pulation in high income countries, This diverse workforee is comprised of high skilled workers, such as doctors
Health professianals and nurses, as well as lower skilled workers such as carers and support workers. This paper assessed psychosocial
Job stressors

working conditions among health and human care workers compared to other workers. We also examined the
cffects of psychosocial working conditions on mental health, The data source was 16 waves of the Household
Inconie Labour Dynamics in Australia survey. The exposure was a multidimensional, previeusly validated pey-
chosocial job quality index. The outcome was changes in the Mental Health Inventary-5 (MHI-5). The effect
modifier was a multicategory health and human care occupational variable, Random and fixed effects linear
regression madels were used to unpack between- versus within- person differences, Time varying confounders
were controlled for, We found evidence of effect modification, Caners and support workers experienced a 4,90
point decline (95% C1 - 6.23 to 3.57) on the MHI-5 when reporting 3 or more job stressors compared to no
stressors, These workers also reported lower levels of mental health than other ocoupational groups and had
greater exposure to poer psychosocial working environments, Health workers also reportesd substantial declines
on the MHI-5 when exposed e 3 or more job stressors [ —3.50, 95% C1 —5.05 to —1.94). Understanding the
quality of employment in this workforee, and consequent impacts of this employment on mental health is critical
to ensuring sustainable individual, organizational and client-related outcomes,

Mental health
Longltudinal dara analysis




Non-Experimental Designs: mi@;m
Correlational Designs

» Research that explores the inter-
relationships among variables
(without researcher intervention):

How close to the front of class
you sit and your grade?

Cigarettes smoked per day and
health costs?

Symptoms of depression and
social support?

Does owning a dog impact on
quality of life and well-being
for people with chronic pain?

Correlational Research

Research Methodology
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International Journal of Nursing Studies
Volume 51, Issue 10, October 2014, Pages 1344-1352

ELSEVIER

Comparability of nurse staffing measures in
examining the relationship between RN staffing
and unit-acquired pressure ulcers: A unit-level

descriptive, correlational study

JiSun Choi * & &, Vincent S. Staggs °

Show more

+ Addto Mendeley of Share %9 Cite

https://doi.org/10.1016/j.ijnurstu.2014.02.011 Get rights and content
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Experimental Designs: R

* Considered the ‘highest
level of evidence’ because
you can establish
causation

* Management of context

* May be blinded or
unblinded

orenaccess  Parachute use to prevent death and major trauma when jumping
from aircraft: randomized controlled trial

Robert W eh, Linda R Valsdottir," Michael W Yeh,? Changyu Shen,! Daniel B Kramer,*
Jordan B Strom," Eric A Secemsky," Joanne L Healy,' Rabert M Domeier,” Dhruv S Kazi,'
Brahmajee K Nallamothu® On behalf of the PARACHUTE Investigators

M) Check for updates
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ABSTRACT

OBJECTIVE

To determine if using a parachute prevents death or
major traumatic injury when jumping from an aircraft.
DESIGN

Randomized controlled trial.

SETTING

Private or commercial aircraft between September
2017 and August 2018,

PARTICIPANTS

92 aircraft passengers aged 18 and over were
screened for participation. 23 agreed to be enralled
and were randomized.

INTERVENTION

Jumping from an aircraft (airplane or helicapter) with a
parachute versus an empty backpack (unblinded).
MAIN QUTCOME MEASURES

Composite of death or major traumatic injury (defined
by an Injury Severity Score over 15) upon impact with
the ground measured immediately after landing.
RESULTS

Parachute use did not significantly reduce death

or major injury (0% for parachute v 0% for control;
P20.9). This finding was consistent acrass multiple
subgroups. Compared with individuals screened but
not enrolled, participants included in the study were
on aireraft at significantly lower altitude (mean of

0.6 m for participants v mean of 9146 m for non-
participants; P<0.001) and lower velacity (mean af 0
km/h v mean of 800 km/h; P<0.001).

CONCLUSIONS

Parachute use did not reduce death or major
teaumatic injury when jumping from aircraft in the first
randomized evaluation of this intervention. However,
the trial was only able to enroll participants on small
stationary aircraft on the ground, suggesting cautious
extrapolation to high altitude jumps. When beliefs

WHAT IS ALREADY KNOWN ON THIS TOPIC

Parachutes are

nely used tc

ent death or major traumatic injury among

individuals jumping from aircraft, but their efficacy is based primarily on
biological plausibility and expert opinion

ande

pre

mized contralled 1
mably owing to a lack

WHAT THIS STUDY ADDS

ute use have yet been attempted,

This randomized trial of parachute use found no reduction in death or major
njury compared with individuals jumping from aircraft with an empty backpack

sl al poeplment af indi

iduals at hieh dek could have influenced the weulte of

regarding the effectiveness of an intervention exist in
the cammunity, randomized trials might selectively
enroll individuals with a lower perceived likelihood
of benefit, thus diminishing the applicability of the
results to clinical practice.

Introduction

Parachutes are routinely used to prevent death or major
traumatic injury among individuals jumping from
aircraft. However, evidence supporting the efficacy of
parachules is weak and guideline recommendations
for their use are principally based on biological
plausibility and expert opinion,” ? Despite this widely
held yel unsubstantiated belief of efficacy, many
studies of parachutes have suggested injuries related
to their use in bath military and recreational settings,”
and parachutist injuries are formally recognized in
the World Health Organization's ICD-10 (international
classification of diseases, 10th revision).” This could
raise concerns for supporters of evidence-based
medicine, because numerous medical interventions
believed to be useful have ultimately failed to
show efficacy when subjected to properly executed
randomized clinical trials.”

Previous attempts to evaluate parachute use in
a randomized seiting have not been undertaken
owing to both ethical and practical concerns. Lack of
equipoise could inhibit recruitment of participants
in such a trial. However, whether pre-existing beliefs
about the efficacy of parachutes would, in fact, impair
the enrolment of participants in a clinical trial has not
been formally evaluated. To address these important
gaps in evidence, we conducted the first randomized
clinical trial of the efficacy of parachutes in reducing
death and major injury when jumping from an aircraft.

Methods

Study protocol

Between September 2017 and August 2018,
individuals were screened for inclusion in the
PArticipation in RAndomized trials Compromised by
widely Held beliefs aboUt lack of Treatment Equipoise
(PARACHUTE) trial. Prospective participants were
approached and screened by study investigators on
commercial or private aircraft.

For the commercial aircraft, travel was related to
trips the investigators were scheduled to take for
business or personal reasons unrelated to the present
study. Typically, passengers seated close to the study
investigator (typically not known acquaintances)




Typical RCTs uvessiy o

International Journal of Nursing Studies
Volume 119, July 2021, 103934

ML ":._‘l-I;l- Studies

ELSEVIER

Mothers’ voices and white noise on premature
infants’ physiological reactions in a neonatal
intensive care unit: A multi-arm randomized
controlled trial

Jinhua Liao 2, Guihua Liu ®, Namei Xie ¢, Shuo Wang ¢, Taohong Wu ¢, Ying Lin |, Rongfang Hu £ & &, Hong-Gu He
h

Show more v

+ Addto Mendeley of Share 9% Cite

https://doi.org/10.1016/j.ijnurstu.2021.103934 Get rights and content




Experimental Designs: Quasi-experimental &gy

* Occur when experimental research is unethical or
impractical

* No randomization
* Control or comparison groups might be another site




Typical Quasi-Experimental Studies ey

International Journal of Nursing Studies
Volume 123, November 2021, 104041

ELSEVIER

The effects of three consecutive 12-hour shifts on
cognition, sleepiness, and domains of nursing
performance in day and night shift nurses: A
quasi-experimental study

Lois James * % L &, Nathaniel Elkins-Brown * ! & &, Marian Wilson ® &, Stephen M. James * ® &, Elizabeth

Dotson &, Charles D. Edwards ® &, Laura Wintersteen-Arleth &, Kevin Stevens &, Patricia Butterfield ¢ &

Show more

+ Add to Mendeley & Share %9 Cite

https://doi.org/10.1016/j.ijnurstu.2021.104041 Get rights and content
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Critical Appraisal of Quantitative
Research Designs




Appraisal Questions 9

CALGARY

* What design has been used for the study?

* |s a design clearly stated/readily apparent?

* |s it sensible? Can it be replicated?

* |s it appropriate to the question/hypothesis/purpose?

* Was the best possible design used to address the study purpose?
* |s the study design justified?

* Are the strengths & limitations debated?

Textbook: Lansley, Kane & Barker (Chapter 7) and Appendix 6
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