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Abstract

Events such as the Tuskegee syphilis study shaped how the public perceives and trusts medical
research globally. However, few studies have examined trust in medical research in developing
countries. We tested the hypothesis that levels of trust may be lower among community members
compared to hospitalized persons in Uganda. We enrolled 296 participants in rural northern
Uganda, and 148(50%) were from the community, 192(65%) were female. Mean level of trust
for medical research was higher among hospitalized persons compared to community members
(p=0.0001). Previous research participation (p=0.03), and willingness to participate in future
research (p=0.001) were positively associated with trust. Medical personnel should engage more
with the communities in which they practice fostering trust in medical research.
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Introduction

Globally, certain historical events have shaped how the public perceives medical research
and may have significantly influenced the trust communities have in medical research
(Harnett & Neuman, 2015) to the present day. These events include unethical acts such

as those performed by the Nazi doctors, many of whom were responsible for the conduct
of “torturing and Killing by experiment” (Spitz, 2005). Another major event was the U.S.
physicians’ conduct of a natural history study of syphilis among black men, in which the
men were denied treatment for their infection in the Tuskegee Study of Untreated Syphilis
(Alsan & Wanamaker, 2018).

The concept of trust is broad, and the Cambridge dictionary defines it as “to believe that
someone is good and honest and will not harm you, or that something is safe and reliable”
(Dictionary, 2008). From a behavioral sciences perspective, Mishra and Morrisey define
trust as “one party’s willingness to be vulnerable to another party based on the belief

that the latter party is competent, open, concerned, and reliable” (Mishra & Morrissey,
1990). In the medical research context, Smirnoff et al. indicate that respondents expressed
trust or mistrust in four domains namely: general trustworthiness, perception of deception,
perception of exploitation and perception of discriminatory treatment (M. Smirnoff et al.,
2018). Therefore, in research, the trust for medical researchers may be viewed in terms

of perceived vulnerability that the participants have towards the researcher and the moral
responsibility of the researcher to “do no harm “(Department of Health, Welfare, National
Commission for the Protection of Human Subjects of, & Behavioral, 2014).

Medical research involves interaction with individuals within communities. These
interactions require that the general public trust the medical researcher and the research
enterprise (Shamoo & Resnik, 2009). Moreover, without trust potential study participants

or entire communities might be unwilling to participate in medical research studies. This
would make it difficult to collect representative data, ultimately affecting the generalizability
of research findings and breaches the principle of “justice” when certain sections the
population are left out of research (Tilburt et al., 2007).

Trust in medical research may be affected by race and historical events such as segregation.
For instance, some research conducted in the US shows that among African Americans,
there are low levels of trust in medical research (Rivers, August, Sehovic, Lee Green, &
Quinn, 2013). A study in South Africa found that participation in medical research was
influenced by segregation and a historical mistrust between races (Pillay & Wassenaar,
2018). Trust may also be influenced by the relationship between the researcher and the
research participant. In a study to understand willingness to participate in clinical trials, a
participant who had had a good relationship with the researcher through building rapport
and exchange of information had better prospects for future research participation due to the
trust built in the process (Chu, Kim, Jeong, & Park, 2015). Previous unfavorable research

J Empir Res Hum Res Ethics. Author manuscript; available in PMC 2024 March 22.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Pulle et al.

Methods

Page 3

experiences in a country can also lower public levels of trust for medical research especially
considering several scandals in medical research where the life of participants in research
studies has been endangered (Elliott, 2017).

Unethical research practices may have far reaching consequences even decades after their
occurrence. The Tuskegee Syphilis study in the US is reported to have led to mistrust of
medical researchers and low research participation in subsequent studies among African
American communities (Shavers, Lynch, & Burmeister, 2002). This mistrust appears to be
particularly prominent in the context of research involving new approaches, e.g., genomic
study techniques (Wright, Koornhof, Adeyemo, & Tiffin, 2013) or the testing of new
products such as HIV vaccines (Thabethe et al., 2018).

Uganda has over the past few years experienced a growth in the volume of medical research
and developed a relatively well-defined framework for review and approval of research
involving human subjects. Very little of this research examines trust, yet reports from a
recent vaccine clinical trial in Uganda suggest mistrust in medical research exists (Musisi,
2020). The question of trust in medical research shot to prominence during the course of
the SARS-CoV-2 pandemic. A proposed COVID-19 vaccine trial in Uganda met with stiff
resistance with respondents questioning why Uganda was selected as a study site (TrialSite,
2020).

Data show that hospitalization is strongly associated with trust for physicians (Kim, Bae,
Kang, Kim, & Lee, 2018). Studies with hospitalized persons indicate that their experiences
during hospitalization may improve their trust and cause them to gain confidence in the
health care systems (Chegini & Islam, 2021) and presumptively research. Some studies
suggest that the influence on trust in hospitalized conditions may be due to patient
interactions with health workers and getting more comfortable to in the process of receiving
healthcare (Chegini & Islam, 2021). However, most of these data are from resource rich
settings. There is very limited research on trust in medical research in resource limited
settings such as Uganda. Second, there is also a need for empirical research to gauge the
levels of trust in research among the general public compared to hospitalized persons. Such
data will provide a foundation to examine whether hospitalization influences trust but will
also inform researchers on how to engage with the public and likely improve participation
and uptake of research products. Therefore, the purpose of this study was to measure and
compare the level of trust for medical research among community members and hospitalized
persons and to identify other factors associated with trust in medical research.

Study design

We conducted a cross-sectional study between September and November 2021 using
quantitative methods to compare trust between hospitalized persons and community
members, and to identify factors that were significant for trust in medical research.
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Study setting

The study was conducted in two locations in Lira district and city in Northern Uganda: (a)
Lira Regional Referral Hospital (LRRH) in Lira City, and (ii) the community in peri-urban
Lira district. Lira is a district of northern Uganda, with a population of over 400,000

people and is located 339 km from Kampala, Uganda’s capital (Ongom, 2020). The city has
four divisions namely: Railway, Central, Ojwina and Adyel. Lira district is predominantly
rural, with fast-growing urban population of Lira City, typical of the present-day Uganda
demographics. The region experienced insurgency from the Lord’s Resistance Army (LRA)
war but has been largely peaceful and developing over the past 15 years.

Lira Regional Referral Hospital (LRRH) is a 400-bed government owned hospital and the
largest in Lango sub-region. It is located approximately 1 km from the heart of Lira City.
LRRH serves a population of over three million people in its catchment area (Health, 2018).
LRRH offers a wide variety of healthcare services including specialized clinics. LRRH

is also a teaching hospital for many health institutions of higher learning including Lira
University and is also a site for many ongoing medical research projects.

Study population

Participants consisted of persons admitted to the adult wards and were receiving medical
care in Lira Regional referral hospital at the time of the study. The community members
were adults residing in the peri-urban areas of Lira City.

Eligibility criteria
We enrolled adults 18 years or older. In the hospital we recruited hospitalized adults but
excluded hospitalized patients who were admitted in critical emergency state, patients whose
condition was not stable, severely ill patients, and those not in stable condition to respond
to the survey questionnaire. In the community, we included those who resided in Lira City
for at least the past 3 months prior to study enrollment. We excluded persons from outside
Lira who were visitors in the selected households. Only individuals who provided written
informed consent were recruited to participate in this study.

Sample size estimation

Sample size was estimated using Stata version 16 software. We hypothesized that
hospitalized persons would have higher levels of trust, compared to the community
residents, and mean difference in levels of trust would be 2.0, and standard deviation of

6.2 as measured on the trust scale (Hall et al., 2006). We aimed to have an equal number

of participants in the two groups. Using a level of significance of 0.05, and at least 80%
power to detect the mean difference, 152 individuals were needed per group. Therefore, the
calculated total sample size was 304.

Sampling techniques

a. Hospital sample: We used a systematic sampling technique to sample all patients
admitted to inpatient departments of LRRH during the study period for study participation.
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All adult patient wards were considered for recruitment of study participants, and from the
admission register for each ward, we sampled every third patient.

b. Community sampling—We conducted a three-level multistage household-based
sampling procedure to select the community participants. The three stages of sampling

were at division, parish, and village levels. Two largest divisions, namely Adyel and Ojwina,
which represent over 70% of inhabitants of Lira City were purposively selected. Uganda
Bureau of Statistics (UBOS) projections indicated that Lira City had a population of 114,089
people in 2020 and that the average number of persons per household was 4.6 (Statistics,
2020). This UBOS data further indicated the population of the divisions of Lira comprised
36,813 in Adyel, 44,693 in Ojwina, 26,034 in Central and 6,547 in Railway division. From
each of the 2 selected divisions, 2 parishes were randomly selected. Two villages were
randomly selected from each of the parishes. Overall, 8 villages from 2 divisions were
selected. In the selected villages, households were sampled using a systematic sampling
technique. In each village, the complete list of all households was obtained from the local
village chairperson and the “nth’ interval (the total number of households in the village/
sample size of households needed in that village). Starting from the presumed center of

the village by the help of the village chairperson, the team tossed a coin to determine the
direction in which to start with the selection of households. The total number of households
selected was proportionate to village size. Only one adult per household meeting the
inclusion criteria was enrolled in this study. Where a household sampled had no occupants
present at the time of the visit, it was revisited one more time, and if on the second time no
one was present, the next household was considered as a replacement. The lists of parishes,
villages and households were obtained from the division headquarters, parishes, and local
village chairpersons, respectively and constituted the sampling frames at the different stages
of sampling. The flow diagram of the 3 stages of sampling is shown in figure 1.

Data collection methods and procedures

In the hospital, trained research assistants selected participants in the in-patient wards.
Prospective participants were provided with information on the study, and written informed
consent obtained before the research assistants administered structured questionnaires.
Participation in this study was voluntary, with no payment to participants. Responses to

the study questions were recorded in a data collection form and checked for completion. On
average, the study procedures took 15 to 20 minutes to complete.

In the community, the research assistants approached and selected households and requested
permission to explain the study information. Only one eligible member per household was
asked to volunteer to participate in the study.

Variable measurements

The dependent variable was Level of trust of medical researchers. We used a 12-item scale
to measure trust with domains of researcher fidelity (5 items), honesty (2 items), safety (2
items) and global trust (3 items). The scale has internal consistency of Cronbach’s alpha
0.87 (Hall et al., 2006). The items are scored 1 to 5, from strongly disagree to strongly agree,
with negative items reverse-coded so that higher score indicates more trust.

J Empir Res Hum Res Ethics. Author manuscript; available in PMC 2024 March 22.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Pulle et al.

Page 6

Independent variables—\We used the socioecological model to determine the
independent variables to be considered. The independent variables included: age, sex,
tribe, religion, marital status, number of children, and district of residence, previous

study participation, education level, estimated monthly income, employment and source of
income. Other independent variables included willingness to participate in research, health
status and knowledge that research is regulated.

Quiality control

The survey tool was pilot tested among a small sample of 20 persons. We used these data

to identify difficult questions, refine the tool and to identify any other challenges with

the data collection process. We recruited three research assistants and trained them for 2
days on the study protocol, Standard Operating Procedures (SOPs), systematic sampling
procedures, data collection techniques and use of data collection tools. All the RAs had

prior training in Good Clinical Practice (GCP). The research assistants were required to have
good knowledge of English language, and be able to speak Langi, the commonly used local
language in the community. The questions were translated to Langi during training and the
RAs engaged in role play of different anticipated scenarios to ensure familiarization with the
questionnaire.

Data analysis

Data were analyzed with STATA software version 16. Socio-demographics have been
presented using descriptive statistics; proportions, mean and standard deviation. Categorical
variables of gender, tribe religion, and district of residence, disease status, and marital status
are presented using frequencies, proportions and percentages. In the analysis, the primary
outcome is level of medical research trust which was scored on a linear scale. The mean
level of trust was converted to a 100- percentage point scale with 0 being lowest and 100
highest. The difference in mean levels of trust in medical research between community and
hospital sample was tested using an independent samples t-test.

Correlation analysis was conducted for all explanatory variables. Dummy variables were not
included in this analysis. For all variables that were plausible and identified from literature
to influence level of trust, we conducted a bivariate linear regression. Multiple linear
regression was used to model for factors that are significant at bivariate level. Variables
were considered to be statistically significant if the associated p-value was less than 0.05 and
results reported for the 95% confidence intervals. The level of trust scores were tested for
normality. The data were skewed to the left and therefore, the data were log transformed to
meet the assumptions of linear regression.

Ethical considerations

Mbarara University of Science and Technology Research Ethics Committee reviewed and
approved the proposal (study no: MUST-2021-124) The study was registered at the Uganda
National Council of Science and Technology. (Registration number: HS1685ES).

Informed consent was obtained from all participants of the study according to good clinical
practice. Twelve persons from community and 4 from the hospital did not consent to
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this study and were therefore not included. In consideration of the ongoing SARS-COV-2
pandemic during the data collection, WHO measures and SOPs as outlined by the Uganda
Ministry of Health were observed to protect both participants and data collection team from
acquiring/transmitting the virus.

Results

Demographics

We enrolled 296 participants 148 (50%) of whom were from the community. 192 (65%)
were female. The average age was 29.5 years (standard deviation 9.2). The majority of the
participants were of the Langi tribe (n=243 or 82%), the native inhabitants of Lira.

Demographic characteristics are summarized in Table 1.

Level of trust

Scores for level of trust, measured to percentage scale indicated a lower mean level of
trust of medical research at 60.3 (SD 9.6) among the community group compared to 68.68
(SD 4.1) among the hospitalized group, and the difference was statistically significant
(p=0.0001).

Pearson correlation analysis

There was a strong correlation between participant group by location (community, hospital)
and level of trust with a coefficient of 0.4596 (p=0.0001). Age (p=0.0092), employment
status (p=0.05), willingness to participate in research (p=0.0001), and knowledge that
research is regulated (p=0.05) were also significantly correlated with level of trust.

Bivariate regression analysis

In the bivariate analysis, factors that were significant include: participant location (Coeff=
0.143381, CI=0.1115831, 0.1751788, p=0.0001), age (Coeff= 0.0024747, Cl= 0.0006171,
0.0043324, p=0.009), willingness to participate in research (Coeff= 0.1544758, Cl=
0.0937669, 0.2151847, p=0.0001). Employment (Coeff= —0.0356115, Cl= -0.0712112,
-0.0000117, p= 0.05) was negatively associated with level of trust. Results of the bivariate
regression analysis are presented in Table 2.

Multiple linear regression model

We selected variables based on their plausibility to explain trust as presented in the
literature. All variables that were significant at bivariate regression analysis (p value <0.05)
were included in the multiple linear regression model. The final model included logarithm
transformation of trust level as the outcome and the independent variables as participants
group by location, participant age, previous participation in medical research, willingness
to participate in future research, employment status, and health status. Participant group by
location, i.e., hospital or community alone explained 20.86% of the variation. Overall, the
final model explained 26.7% variation in level of trust.

J Empir Res Hum Res Ethics. Author manuscript; available in PMC 2024 March 22.
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Variables significant in final model included group of participants by location being hospital
(Coeff=0.12, CI=0.0867393, 0.1559811, p= 0.0001), previous participation in medical
research study (Coeff=0.04, Cl= 0.0038377, 0.0767686, p=0.03), willingness to participate
in medical research (Coeff=0.095, Cl=0.0387596, 0.1507104, p= 0.001) and health status
(Coeff=0.067, Cl=0. 0003017, 0. 1332552, p=0.05).
Discussion

This study measured and compared the level of trust in medical research among two groups,
the community members, and hospitalized persons, to test the hypothesis that persons who
had interacted with medical personnel more recently would indicate greater levels of trust
in medical research compared with those who had not had such recent interactions. This
study further determined the factors for trust in medical research and explored perceptions
of trust in medical research. Our findings suggest that hospitalized persons had more

trust for medical research than their community counterparts. Our study also suggests that
previous research participation, willingness to participate in research and health status were
associated with trust for medical research.

Our finding that hospitalized persons had more trust for medical research than community
members may be due to building rapport and intentional relationships that hospitalized
patients are exposed to when compared to community members as explained in a study on
willingness to participate in clinical trials (Chu et al., 2015). These findings also resonate
with previous work that found that the personalization that occurs when an individual
relationship is formed between patients and medical personnel may give an immediate
boost to the level of trust that one has in the general profession or industry (Hall, 2006).
Our results support findings from a “RECRUIT” trial in which trust-based intervention
increased minority recruitment to intervention trials and physician-investigators participation
was critical to recruitment success (Tilley et al., 2021). One can argue that meaningful
interaction in whichever form fosters trust that the persons in the community have in the
medical personnel, which may in turn transferable to medical research.

Secondly, results from this study indicate that previous research participation predicted high
level of trust in medical research. This finding supports a study by Diaz et al., where
individuals who had participated in a clinical research before tended to express high levels
of trust for medical researchers and therefore highly likely to participate in another trial
(Diaz, Mainous, McCall, & Geesey, 2008). A study by Smirnoff et al. on trust and mistrust
in medical research also indicated that participants who felt a greater general sense of

trust in researchers were less likely to see them as deceptive, exploitative, or treating
patients differently according to race or ethnicity (Margaret Smirnoff et al., 2018). This may
be explained by having experiences of prior participation, demystifying research and the
associated uncertainties. Our other finding that willingness to participate in research was
associated with trust for medical research also resonates with previous studies (Haas et al.,
2016).

Our study found no differences in level of trust by gender. While it is widely known that
women are more likely to seek health care compared to men in general (Méller-Leimkdihler,
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2002), this does not seem to impact on trust in medical research. Other factors investigated
in this study such as tribe, age and employment status did not seem to affect trust levels.

It therefore appears to be that individuals’ level of trust in research is not dependent on
demographic factors.

Our study has important strengths. First, it is among the few studies that have examined trust
for medical research in a resource-limited setting. Second, we derived our data from both
hospitalized patients and community members, which allows us to examine differences in
level of trust across the two contexts. Our findings are limited by the lack of data relating

to community members’ contacts with health workers and their history of hospitalization.
Since this variable was not included in the final model, it may present residual confounding
in our final model estimates. Hospitalized persons may inherently carry higher trust by
virtue of their illness and health seeking behaviors. And lastly, our number of recruited
participants fell slightly short of the calculated sample size, but the difference is small and
unlikely influenced the direction of the results.

Conclusions

Participants who were hospitalized had higher levels of trust compared to those in the
community, and this may be due to close interaction with health workers. Our findings
add to the body of knowledge on trust in medical research, emphasizing the importance of
medical personnel and medical researchers intently designing programs that support more
interaction with members of the community to foster trust in medical research.

Best Practices

Activities that enhance interaction with health workers such as medical education and
community engagement should be harnessed in the research implementation process in
order to enhance trust in medical research. There are well-studied techniques for proper
community engagement that can help guide medical workers’ interaction with communities.

Research Agenda

Future research should focus on comparison of levels of trust among communities known
to have been heavily involved in medical research over the past decades and areas where
medical research is still relatively low; effectiveness of community awareness methods

in fostering trust and understanding extensively the implications of trust on research
participation specific to SARS-CoV-2 pandemic experience.

Educational implications

Trust in medical research has potential impact on participation in research, trust in the
findings and application of these results to influence policy and practice. Our study suggests
that educating health workers on ways to engage the community within which they live,

and practice will promote their participation in such activities which will foster trust in the
medical research enterprise.
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Table 1:
Demographic Characteristics of Participants
Variable Community Hospital p-value
n= 148 (50%) | n= 148 (50%)

Age (Mean, SD) 28.0 (6.8) 30.9 (11.5) 0.0085

Gender 0.088
Male 45 (30.4) 59 (39.9)

Female 103 (69.6) 89 (60.1)

Tribe 0.49
Langi 118 (79.7) 125 (84.46)

Acholi 18 (12.2) 12 (8.1)
Others 12 (8.1) 11 (7.4)

Religion 0.0001

Catholic 72 (48.7) 25 (16.9)
Protestant 37 (25) 84 (56.8)
Muslim 13 (8.8) 10 (6.8)

Others 26 (17.6) 29 (19.6)

Education level 0.0001

None 14 (9.5) 5(3.4)
Primary 53 (35.8) 74 (50)
Secondary 47 (31.8) 63 (42.6)

College/ University 34 (23) 6 (4)

Primary source of income 0.0001
Formal employment 36 (24.3) 33 (22.3)

Relative/ spouse 60 (40.5) 106 (71.6)
Others 52 (35.1) 9(6.1)

Employed 0.01
No 66 (44.6) 88 (59.5)

Yes 82 (55.4) 60 (40.5)

Monthly income (Uganda shillings) 0.77
<200,000 93 (62.8) 98 (66.2)
200,000-500,000 34 (23) 29 (19.6)
>500,000 21(14.2) 21 (14.2)

Marital status 0.004
Single 47 (31.8) 23 (15.5)

Married 94 (63.5) 115 (77.7)
Separated/ Widowed 7(4.7) 10 (6.7)

Number of children (Mean/ SD) 1.6 (3.5) 2.7(7.8) 0.0001

General health status 0.0001
Poor 10 (6.8) 10 (6.8)
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Variable Community Hospital p-value
n= 148 (50%) | n=148(50%)
Fair 50 (33.8) 26 (17.6)
Good 59 (40) 105 (70.9)
Very good/ Excellent 29 (19.6) 747
Previously participated in research 0.69
No 108 (49.3) 111 (50.7)
Yes 40 (52.0) 37 (48)
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Table 2:

Bivariate analysis of dependent variables and the outcome variable as level of trust

Variable Co-efficient | Confidenceintervals p-values
Hospital versus community Hospital 0.143381 0.1115831, 0.1751788 0.0001
Age (years) 0.0024747 | 0.0006171, 0.0043324 0.009
Gender Female —-0.0176066 | —0.0550519, 0.0198387 0.36
Education None 1

Primary 0.0250495 -0.0502895, 0.1003884 0.5

Secondary 0.0419785 -0.0341143, 0.1180713 0.3

College/University —-0.0213768 | —0.1067145, 0.0639609 0.6
Religion Catholic 1

Protestant 0.0418051 -0.0000159, 0.0836261 0.05

Muslim 0.0422791 -0.0288891, 0.1134473 0.24

Other 0.0279802 -0.0238162, 0.0797766 0.29
Participated in research before No 1

Yes 0.0337126 -0.0069099, 0.0743351 0.1
Willing to participate in research No 1

Yes 0.1544758 0.0937669, 0.2151847 0.0001
Harmed in research before No 1

Yes —0.1119122 | -0.2290242, 0.0051997 0.061
Benefited from research before No 1

Yes 0.0256053 -0.0177826, 0.0689931 0.24
Employed No 1

Yes -0.0356115 | -0.0712112, -0.0000117 | 0.05
Monthly income <200,000 1

200,000-500,000 —0.0100398 | —0.0548044, 0.0347248 0.66

>500,000 0.0177723 -0.0347377, 0.0702823 0.5
Health status Poor 1

Fair 0.0479482 -0.0273435, 0.1232398 0.21

Good 0.0632564 -0.0077022, 0.134215 0.08

Very good/excellent | -0.0526694 | -0.1362221, 0.0308834 0.22
Know anyone who participated in research No 1

Yes 0.010592 -0.0268066, 0.0479906 0.58
Know anyone who was harmed in research | No 1

Yes -0.074928 -0.1588233, 0.0089672 0.08
Knows that medical research is regulated No 1

Yes —-0.0364888 | —0.0309877, 0.0478504 0.046
Know any laws governing medical research | No 1

Yes 0.0028258 -0.0406602, 0.0463119 0.9
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Coefficients and p-values of variables in the final regression analysis model with level of trust as the

dependent variable

Table 3:

Variable Category Coefficient | Confidenceintervals p-value
Hospital versus community Community Ref

Hospital 0.12 0. 0867393, 0.1559811 0.0001
Age 0.00119 -0. 0004786, 0.0028553 | 0.16
Participated in research before No Ref

Yes 0.04 0. 0038377, 0.0767686 0.03
Willing to participate in research | No Ref

Yes 0.095 0.0387596, 0.1507104 0.001
Employed No Ref

Yes -0.023 -0. 0588553, 0.012807 0.2
Health status Poor Ref

Fair 0.067 0. 0003017, 0. 1332552 0.05

Good 0.05 0.12

Very good/ excellent | 0.003 0.94

Ref: Referent category
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