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Background: Tuberculosis (TB) case detection in Peru relies on passive case finding. This 

strategy relies on the assumption that the community is aware that a persistent cough or contact 

with a TB patient is an indication to seek formal health care. This study evaluated health literacy 

and TB knowledge among outpatients at Hospital Cayetano Heredia in Lima, Peru.

Methods: A cross-sectional survey was performed between June and August 2017. Data on 

sociodemographic factors, TB knowledge, and health literacy were collected, and bivariate and 

multivariate logistic regressions were performed to study the associations between variables. 

Results: The analysis included 272 participants; 57.7% knew someone who had TB and 9% 

had TB in the past. A 2-week cough was reported as a TB symptom by 66 (24%) participants. 

High TB knowledge was found among 149 (54.8%) participants and high health literacy was 

found among 193 (71.0%) participants. Health literacy and TB knowledge were not significantly 

associated (OR=0.9; 95% CI 0.5–1.5). After controlling for sex, age, district, education, health 

insurance, frequency of hospital visits, and previous TB diagnosis, high TB knowledge was 

associated with knowing someone with TB (aOR=2.7; 95% CI 1.6–4.7) and inversely associated 

with being a public transport driver (aOR=0.2; 95% CI 0.05–0.9). Not living in poverty was the 

single factor associated with high health literacy (aOR=3.8; 95% CI 1.6–8.9). 

Conclusion: Although TB knowledge was fair, 30% did not know that cough is a symptom of 

TB and >70% did not know being in contact with a TB patient is a risk factor for TB. Tailoring 

educational strategies to at-risk groups may enhance passive case detection especially among 

transport workers and TB contacts in Lima, Peru.
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Description of significance
Peru has one of the highest burdens of tuberculosis (TB) in the Americas. The annual 

incidence is 117 cases per 100,000 population (2016). Lima, the capital of Peru, accounts 

for approximately 58% of the country’s TB cases. As in most countries with a high TB 

burden, TB case detection in Peru relies on passive case finding. This strategy relies on 

the assumption that the community is aware that a persistent cough or contact with a 

TB patient is an indication to seek formal health care. There are occasional educational 

campaigns, but the level of knowledge and awareness is not clear. Furthermore, in Latin 

America, very few studies have evaluated level of health literacy and its impacts. In 

Peru, only one study of gynecological patients evaluated health literacy and no study 

to date has examined the relationship between health literacy and TB knowledge. We 

believe that health literacy plays an important role in the acquisition of skills to navigate 
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the health care systems and understand and implement health 

information to prevent the spread of diseases like TB. Our 

goal was to ascertain knowledge gaps in key areas relating to 

TB, to identify and prioritize subgroups for intervention, and 

to provide insight for policy and community interventions to 

increase health literacy.

Introduction
Health literacy, as defined by the US National Library of 

Medicine, is a set of knowledge and skills that determines 

one’s ability to obtain, understand, and apply health informa-

tion in ways that promote good health.1,2 Consistent findings 

suggest a causal relationship between limited health literacy 

and adverse health outcomes, including higher rates of 

emergency room visits, inefficient use of medical services, 

and poor management of chronic diseases.3–10 The National 

Assessment of Adult Literacy found that among 19,000 US 

adults, 88% did not have the health literacy skills needed to 

manage all the demands of the health care system.11 In Latin 

America, very few studies have evaluated health literacy and 

its impacts; studies of outpatients in South America found that 

around a third had limited health literacy.12,13 In Peru, only 

one study of gynecological patients evaluated health literacy 

and found that 43% of patients had low health literacy.14 We 

believe that health literacy plays an important role in the 

acquisition of skills to navigate the health care system and 

understand and implement health information to prevent 

spread of diseases like tuberculosis (TB), which despite hav-

ing successful diagnostics and treatment, in the 21st century 

is the top infectious disease killer worldwide.15 In Peru, no 

study to date has examined the relationship between health 

literacy and TB knowledge.

Peru has one of the highest burdens of TB in the Americas. 

The annual incidence is 117 cases per 100,000 population 

(2016).15,16 In Peru, coinfection with HIV, undernutrition, 

crowded living conditions, and poor socioeconomic status 

are known risk factors for the spread of TB. As in most 

countries with high TB burden, TB case detection in Peru 

depends heavily on passive case finding. This strategy relies 

on the assumption that the community is aware of the risks 

and signs that merit an evaluation of TB including a persistent 

cough or contact with a TB patient. There are occasional 

educational campaigns, but level of knowledge and health 

literacy is not clear.17 This study aims to assess health literacy 

and TB knowledge among outpatients at a referral hospital 

in Lima, Peru. Our goal was to ascertain knowledge gaps in 

key areas relating to TB, to identify and prioritize subgroups 

for intervention, and to provide insight for policy and com-

munity interventions to increase health literacy.

Materials and methods
study design and setting
We conducted an observational cross-sectional study using a 

survey to measure sociodemographic factors, TB knowledge, 

and health literacy. The study was conducted at Hospital 

Cayetano Heredia in Lima, Peru, from June to August 2017. 

This hospital is a level-three health care facility and serves 

2,489,295 residents from nine districts in Lima. Lima, the 

capital of Peru, accounts for approximately 58% of the 

country’s TB cases.18,19

study procedures, questionnaire design, 
and data collection
From Monday to Saturday, during clinic hours, two trained 

researchers (RP, JIN) approached adults (≥18 years) sitting 

in the waiting areas of outpatient services including gynecol-

ogy and obstetrics, family medicine, geriatrics, nephrology, 

psychology, hematology and oncology, infectious diseases, 

and pulmonology. Adults, chosen at random to avoid selection 

bias, were invited to participate, and those consenting were 

enrolled. Survey items were read out loud to the participant, 

and their responses were recorded in a database designed on 

Qualtrics (Qualtrics, Provo, UT, USA) using iPads (Apple 

Corp., Cupertino, CA, USA). The survey had three sections: 

TB knowledge, sociodemographic characteristics, and health 

literacy. We pilot tested the first two sections among 88 partic-

ipants to address ambiguity and ensure their appropriateness.

TB knowledge
Participants were asked nine questions on signs and symp-

toms of TB, four on transmission and risk factors, two on 

diagnosis and treatment, and one on the perception of TB 

burden in Peru. For these items, spontaneous responses were 

first recorded, and then participants were prompted to respond 

to predetermined options. They were also asked about previ-

ous TB diagnosis and whether they knew someone who had 

had TB. A multiple-choice question elicited preferences on 

how they would like to receive information on TB.

sociodemographic data
Sociodemographic data – age, sex, residence, occupation, 

education, type of health insurance, frequency of medical 

visits, and socioeconomic status – were collected. Socioeco-

nomic status was measured using a 17-item tool, SISFOH, 
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validated by the Ministry of Finance in Peru20 that includes 

type and material of the dwelling, access to basic services 

such as water and electricity, ownership of household items 

including a television, cell phone, radio, and level of educa-

tion of the head of the household, among other items.

health literacy
We used the 18-item Short Assessment of Health Literacy – 

Spanish (SAHL-S) tool, based on its demonstrated validity 

and reliability in Spanish-speaking populations. SAHL-S 

and the longer 50-item SAHLSA-50 were developed by the 

same researchers using the same methods and both aim to 

test an individual’s word recognition, reading comprehension, 

and ability to make word associations in a health context.21 

Participants were shown an index card with three words: the 

main health term, one associated word, and one distracter, 

and were asked to read each of the 18 health terms aloud and 

then choose a term associated in meaning.

Data management and analysis
Data were exported from Qualtrics to R Project (R Core 

Team, Vienna, Austria) for data cleaning. Data coding and 

analysis were performed in STATA/IC 15.0 (StataCorp, Col-

lege Station, TX, USA).

For the univariate description of TB knowledge and 

sociodemographic characteristics, we calculated frequencies 

and percentages for categorical variables. We analyzed age 

as a continuous variable, calculated its median and interquar-

tile ranges (IQRs), and categorized it into four age groups 

based on the quartiles. We calculated a TB knowledge score 

by assigning two points for correct spontaneous responses 

and one for correct elicited responses on items in TB risk 

factors, signs, and symptoms. Incorrect responses, either 

spontaneous or elicited, received zero points. The rest of the 

items received one point for correct responses and zero for 

incorrect responses. The highest score possible was 30. We 

categorized TB knowledge into low and high categories using 

the median as the cutoff; thus, participants scoring above the 

median were considered to have high TB knowledge.

To calculate socioeconomic status, each item response 

was matched to a numerical value assigned by the SISFOH 

scale and the total value was used to categorize individuals 

into living in extreme poverty, living in poverty, or not liv-

ing in poverty.

The health literacy score was determined by assigning 

one point to each of the 18 health terms if the participant 

could correctly pronounce and associate the health term. 

The highest score possible as dictated by the SAHL-S was 

18 points; participants were categorized as having low health 

literacy if they scored ≤14 points and high health literacy if 

they scored ≥15 points.

In the bivariate analysis, we tested the direction and 

strength of association between the following: 1) sociode-

mographic factors and health literacy, 2) sociodemographic 

factors and TB knowledge, and 3) health literacy and TB 

knowledge. We report absolute and relative frequencies as 

well as crude OR and 95% CI calculated by logistic regres-

sion. We performed multivariable analysis using backward 

logistic regression to adjust the crude OR for potential con-

founders. The multivariable analysis included variables that 

had a significance value of P<0.2 in the bivariate analysis. 

Variables with the weakest association were taken out indi-

vidually, and the models were compared until a model was 

found to be significantly different (P<0.05) when a variable 

was taken out of the model.

ethical considerations
This study was approved by the Institutional Review Boards 

of Hospital Cayetano Heredia, University of Alabama at Bir-

mingham in the United States, and Universidad Peruana Cay-

etano Heredia. Written consent was obtained. An informative 

TB leaflet developed by the Peruvian Ministry of Health was 

given to each participant, as well as a 10 Peruvian Nuevos 

Soles (USD $3.30) reimbursement as a token of appreciation.

Results
Participant characteristics
Two hundred seventy-two participants were included in the 

analysis (Figure 1), of which 221 (81.3%) were patients; the 

remainder were family members or friends accompanying 

the patient. The median age was 39 years old (IQR=29–52). 

The majority were female (66.2%); 17.7% attained education 

from a university, 14.7% from a technical institution, 46% 

received secondary education, and 21.7% received primary 

or no education. Most participants reported an occupation 

(93.4%); the most common occupations were homemaking 

(33.5%), others (29.4%) including administration and seam-

stress, commerce (8.8%), and student (8.8%). About 10.3% 

of participants experienced some poverty. Over 68% were 

recipients of the state health insurance (SIS) and 11% were 

uninsured. The remainder received social security (EsSalud; 

16.9%) or had a private insurance (3.3%). About a quarter 

(26.5%) of participants reported visiting the hospital at least 

once a month; 65.1% of participants perceived their health 

status as “good” or “excellent” at the time of the interview 

(Table 1).
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TB knowledge
Most participants, 269 (98.9%), were aware of TB, and 193 

(71.0%) knew of TB’s prevalence in Peru. Only 79 (29.0%) 

thought there were no or “very few” TB cases or did not 

know if TB was prevalent in Peru. One hundred fifty-seven 

(57.7%) participants knew someone who had TB and 23 (9%) 

had a previous TB diagnosis. More than half, 155 (57.0%), 

reported ever being tested for TB.

The median score in the overall TB knowledge assess-

ment was 18 (IQR=16–20); 149 (54.8%) of the participants 

had high TB knowledge while 123 (45.2%) had low TB 

knowledge. Eleven (9.7%) participants did not know how a 

person becomes infected or becomes at risk of acquiring TB. 

Participant responses to questions related to TB transmission 

and risk factors, signs, and symptoms are shown in Table 2.

When asked if open or closed windows in public trans-

portation was better for their health, 205 (75.4%) of the 

participants correctly identified “open for ventilation”, while 

46 (16.9%) indicated “closed to avoid catching a cold” or 

did not know. Most participants, 262 (96.3%), indicated they 

would go to a formal health facility (doctor, hospital, health 

center) if they had any symptoms of TB. Two hundred seven 

participants (76.1%) identified medication prescribed by a 

doctor as the cure for TB; 66 (24.3%) said better nutrition, 

and 55 (20.2%) said traditional medicine, no cure, or they 

did not know. Most participants, 178 (75.1%), knew that TB 

treatment is free in Peru; 29 (12.2%) said partially free or not 

free, and 30 (12.7%) did not know.

When asked how they would like to receive information 

on TB (responses were not mutually exclusive), participants 

preferred health staff talks in the waiting areas (180 [66.2%]), 

followed by television (173 [63.6%]), medical staff during 

consultation (156 [57.4%]), and social media (148 [54.4%]).

health literacy
The median score based on the SAHL-S instrument was 

16 (IQR=14–17); 193 (71.0%) of the participants had high 

health literacy and 79 (29.0%) had low health literacy. Health 

literacy and TB knowledge were not significantly associated 

(OR=0.9; 95% CI 0.5–1.5) in the bivariate analysis (Table 3).

Determinants of TB knowledge and 
health literacy
The only determinants of TB knowledge were occupation 

(homemakers were 80% more likely than drivers to have high 

TB knowledge) and knowing someone with TB (participants 

were 2.7 times [OR=2.7; 95% CI 1.6–4.7] more likely to have 

high TB knowledge if they knew someone with TB).

In the multivariate analysis, socioeconomic status was the 

single factor that remained associated with health literacy 

Figure 1 study population, among outpatients attending hospital cayetano heredia, June–august, 2017.

Eligible participants invited to participate (n=436)

Declined participation (73 [16.7%])

•   Persons in the waiting areas of outpatient
    facilities at Hospital Cayetano Heredia

•   No reason given (24[33%])

Enrolled in the study (363)
Pilot participants (88)
Final participants (275)
Included in the analysis (272)

•   Did not want to sign consent (19[26%])
•   Did not have time (13[18%])
•   Were busy (10[13%])
•   Other (7[10%])

•   At least 18 years old
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Table 1 characteristics of participants enrolled in the study, 
hospital cayetano heredia, June–august, 2017

Participant characteristics (N=272) n (%)

Age  
Median (iQR) 39 (29–52)
18–32 98 (36.0)
33–47 85 (31.3)
48–62 67 (24.6)
≥63 22 (8.1)
Gender  
Female 180 (66.2)
Male 92 (33.8)
District of residence  
san Martín de Porres 83 (30.5)
los Olivos 58 (21.3)
independencia 34 (12.5)
comas 19 (7.0)
Othera 78 (28.7)
Highest education attained  
none/primary 59 (21.7)
secondary 125 (46.0)
Technical 40 (14.7)
University 48 (17.6)
Occupation  
none 18 (6.6)
homemaker 91 (33.5)
commerce 24 (8.8)
student 24 (8.8)
Driver/collector 14 (5.2)
construction 11 (4.0)
health care workers 10 (3.7)
Otherb 80 (29.4)
Socioeconomic status  
no poverty 244 (89.7)
Poverty 28 (10.3)
Health insurance  
none 30 (11.0)
state health insurance 187 (68.8)
social security (essalud) 46 (16.9)
Other/Private 9 (3.3)
Frequency of medical visits to the hospital  
at least once a month 72 (26.5)
every 3 months 62 (22.8)
Twice a year 55 (20.2)
Once a year or less 83 (30.5)
Self-reported perception of health status  
at the moment of the interview

 

“good” or “excellent” 177 (65.0)
“Bad” or “really bad” 23 (8.5)
“Regular” 72 (26.5)

Notes: a“Other” includes other less reported districts including ate, san Juan de 
lurigancho, and ancon. b“Other” includes other less reported occupations including 
secretary, seamstress, and administrative work.
Abbreviation: iQR, interquartile range.

Table 2 TB knowledge among outpatients attending hospital 
cayetano heredia, June–august, 2017

TB knowledge (N=272) Spontaneous  
n (%)

Elicited
n (%)

How do you think one gets 
tuberculosis?a

  

Through the air, when someone with TB coughs/
sneezes?

 

Yes 89 (32.7) 159 (58.5)
no nab 24 (8.8)

From malnutrition?   
Yes 128 (47.1) 123 (45.2)
no na 21 (7.7)

From being in contact with an 
untreated person?

  

Yes 76 (27.9) 156 (57.4)
no na 40 (14.7)

From being on public transport?   
Yes 13 (4.8) 229 (84.2)
no na 30 (11.0)

What are the symptoms of 
tuberculosis?c

  

cough?   
Yes 191 (70.2) 71 (26.1)
no na 10 (3.7)

Fatigue and weakness?   
Yes 48 (17.7) 203 (74.6)
no na 21 (7.7)

Weight loss?   
Yes 74 (27.2) 183 (67.3)
no na 15 (5.5)

Fever?   
Yes 92 (33.8) 117 (43.0)
no na 63 (23.2)

cough for two or more weeks?   
Yes 66 (24.3) 188 (69.1)
no na 18 (6.6)

coughing sputum with blood?   
Yes 35 (12.9) 158 (58.1)
no na 79 (29.0)

shortness of breath?   
Yes 7 (2.6) 185 (68.0)
no na 80 (29.4)

night sweating?   
Yes 36 (13.2) 154 (56.6)
no na 82 (30.2)

chest pain?   
Yes 11 (4.0) 161 (59.2)
no na 100 (36.8)

Notes: a“Other” spontaneous responses not reported in the table were “sharing 
utensils” (40 [35.2%]) and “low defenses” (14 [12.3%]). b“no” is not a possible 
spontaneous response. c“Other” symptoms reported spontaneously by the 
participants were “poor appetite” (31 [27.3%]) and “backache” (18 [15.8%]). Fifteen 
(13.3%) did not know any symptoms of TB. 
Abbreviation: TB, tuberculosis.

(Table 4); participants who were not living in poverty were 

almost four times (OR=3.8; 95% CI 1.6–8.9) more likely 

to have high health literacy compared with those living in 

poverty.

Discussion
We found that most outpatients attending a referral hospital 

in northeastern Lima had high health literacy and only fair 

knowledge of TB. Health literacy and TB knowledge were 
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Table 3 Bivariate and multivariate analyses of participant characteristics and tuberculosis knowledge among outpatients attending 
hospital cayetano heredia, June–august, 2017

Participant characteristics
(N=272)

High TB  
knowledge n (%)

Low TB 
knowledge n (%)

Crude OR 
(95% CI)

P-value Adjusted OR 
(95% CI)

P-value
(<0.05)

Type of participant       
Patient 124 (56.1) 97 (43.9) 1.3 (0.7–2.4) 0.36   
Family/friend 25 (49.0) 26 (51.0) 1    
Age group       
18–32 42 (42.9) 56 (57.1) 1 – 1 –
33–47 53 (62.4) 32 (37.7) 2.2 (1.2–4.0)a 0.01a 1.7 (0.8–3.5) 0.16
48–62 42 (62.7) 25 (37.3) 2.2 (1.2–4.2)a 0.01a 1.7 (0.8–3.8) 0.18
≥63 12 (54.6) 10 (45.5) 1.6 (0.6–4.1) 0.32 1.4 (0.5–4.1) 0.54
Gender       
Female 104 (57.8) 76 (42.2) 1.4 (0.9–2.4)a 0.17a –  
Male 45 (48.9) 47 (51.1) 1 –   
District where the participant lives      
san Martin de Porres 41 (49.4) 42 (50.6) 0.5 (0.2–1.3)a 0.14a –  
los Olivos 35 (60.3) 23 (39.7) 0.7 (0.2–2.1) 0.53   
independencia 18 (52.9) 16 (47.1) 0.5 (0.2–1.7) 0.28   
comas 13 (68.4) 6 (31.6) 1 –   
Other 42 (53.9) 36 (46.2) n/a    
Highest education attained    –  
none/primary 33 (55.9) 26 (44.1) 1.2 (0.7–2.3) 0.48   
secondary 63 (50.4) 62 (49.6) 1 –   
Technical 24 (60.0) 16 (40.0) 1.5 (0.7–3.0) 0.29   
University 29 (60.4) 19 (39.6) 1.5 (0.8–3.0) 0.24   
Occupation       
none 10 (55.6) 8 (44.4) 1.1 (0.4–3.2) 0.79 1.2 (0.4–3.5) 0.74
homemaker 49 (52.1) 45 (47.9) 1 – 1 –
commerce 15 (62.5) 9 (37.5) 1.5 (0.6–3.8) 0.37 1.2 (0.4–3.2) 0.73
student 11 (39.3) 17 (60.7) 0.6 (0.3–1.4) 0.24 1.0 (0.4–2.8) 0.97
Driver/collector 3 (21.4) 11 (78.6) 0.3 (0.1–1.0)a 0.04a 0.2 (0.05–0.9) 0.03
construction 8 (72.7) 3 (27.3) 2.4 (0.6–9.8) 0.21 3.0 (0.7–13.0) 0.15
hospital workers 4 (36.4) 7(63.6) 0.5 (0.1–1.9) 0.33 0.9 (0.2–3.7) 0.91
Other 49 (68.1) 23 (31.9) n/a    
Socioeconomic status       
not living in poverty 134 (54.9) 110 (45.1) 1.1 (0.5–2.3) 0.89   
living in poverty 15 (53.6) 13 (46.4) 1 –   
Health Insurance       
none 20 (66.7) 10 (33.3) 1 – 1 –
state health insurance 95 (50.8) 92 (49.2) 0.5 (0.2–1.2)a 0.11a 0.5 (0.2–1.2) 0.11
social security insurance 26 (56.5) 20 (43.5) 0.7 (0.2–1.7) 0.38 0.8 (0.3–2.2) 0.64
Other/Private 8 (88.9) 1 (11.1) 4 (0.4–36.6) 0.22 4.6 (0.5–47.3) 0.20
Frequency of hospital visits       
at least monthly 40 (55.6) 32 (44.4) 1.1 (0.6–2.1) 0.75   
every 3 months 33 (53.2) 29 (46.8) 1.0 (0.5–2.0) 0.98   
Twice a year 32 (58.2) 23 (41.8) 1.2 (0.6–2.5) 0.55   
Once a year or less 44 (53.0) 39 (47.0) 1 –   
Self-reported perception of health status      
good/excellent 98 (55.4) 79 (44.6) 1 –   
Bad/really bad 13 (56.5) 10 (43.5) 1.0 (0.4–2.5) 0.92   
Regular 38 (52.8) 34 (47.2) 0.9 (0.5–1.6) 0.71   
Previous TB diagnosis       
Yes 16 (69.6) 7 (30.4) 2.0 (0.8–5.0)a 0.14a   
no 133 (53.4) 116 (46.6) 1 –   
Knowing someone who had TB ever      
Yes 104 (66.2) 53 (33.8) 3.1 (1.9–5.0)a 0.00a 2.7 (1.6–4.7) 0.00
no 45 (39.1) 70 (60.9) 1 – 1 –
Health Literacy       
high health literacy 104 (53.9) 89 (46.1) 0.9 (0.5–1.5) 0.64   
low health literacy 45 (57.0) 34 (43.0) 1 –   

Notes: aVariables with a P<0.2 in the bivariate analysis were included in the multivariate analysis. adjusted OR and 95% ci are reported only for variables that remained 
significant or acted as confounders in the final multivariate model. Bold p-values <0.05 are statistically significant.
Abbreviation: TB, tuberculosis.
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Table 4 Bivariate and multivariate analyses of participant characteristics and health literacy among outpatients attending hospital 
cayetano heredia, June–august 2017

Participant  
characteristics (N=272)

High health 
literacy n (%)

Low health 
literacy n (%)

Crude OR 
(95% CI)

P-value Adjusted OR 
(95% CI)

P-value

Type of participant       
Patient 164 (74.2) 57 (25.8) 2.2 (1.2–4.1)a 0.02a –  
Family/friend 29 (56.9) 22 (43.1) 1 –   
Age group     –  
18–32 70 (71.4) 28 (28.6) 1 –   
33–47 62 (72.9) 23 (27.1) 1.1 (0.6–2.1) 0.82   
48–62 45 (67.2) 22 (32.8) 0.8 (0.4–1.6) 0.56   
≥63 16 (72.7) 6 (27.3) 1.1 (0.4–3.0) 0.90   
Gender       
Female 129 (71.7) 51 (28.3) 1.1 (0.6–1.9) 0.72   
Male 64 (69.6) 28 (30.4) 1 –   
District of residence       
san Martín de Porres 58 (69.9) 25 (30.1) 1.1 (0.4–3.1) 0.90   
los Olivos 43 (74.1) 15 (25.9) 1.3 (0.4–4.1) 0.63   
independencia 25 (73.5) 9 (26.5) 1.3 (0.4–4.4) 0.69   
comas 13 (68.4) 6 (31.6) 1 –   
Other 54 (69.2) 24 (30.8) n/a    
Highest education attained      
none/primary 44 (74.6) 15 (25.4) 1.2 (0.6–2.4) 0.63   
secondary 89 (71.2) 36 (28.8) 1 –   
Technical 28 (70.0) 12 (30.0) 0.9 (0.4–2.1) 0.88   
University 32 (66.7) 16 (33.3) 0.8 (0.4–1.7) 0.56   
Occupation       
none 12 (66.7) 6 (33.3) 0.6 (0.2–1.8) 0.38   
homemaker 72 (76.6) 22 (23.4) 1 –   
commerce 16 (66.7) 8 (33.3) 0.6 (0.2–1.6) 0.32   
student 22 (78.6) 6 (21.4) 1.1 (0.4–3.1) 0.83   
Driver/collector 10 (71.4) 4 (28.6) 0.8 (0.2–2.7) 0.67   
construction 6 (54.6) 5 (45.5) 0.4 (0.1–1.3)a 0.12a –  
health care workers 5 (45.5) 6 (54.6) 0.3 (0.1–0.9)a 0.04a –  
Other 50 (69.4) 22 (30.6) n/a    
Socioeconomic status       
no poverty 181 (74.2) 63 (25.8) 3.8 (1.7–8.5)a 0.001a 3.8 (1.6–8.9) 0.002
Poverty 12 (42.9) 16 (57.1) 1 – 1 –
Health insurance       
none 26 (86.7) 4 (13.3) 1 – 1 –
state health insurance 123 (65.8) 64 (34.2) 0.3 (0.1–0.9)a 0.03a 0.4 (0.1–1.1) 0.08
social security (essalud) 38 (82.6) 8 (17.4) 0.7 (0.2–2.7) 0.64 0.8 (0.2–2.9) 0.71
Other/Private 6 (66.7) 3 (33.3) 0.3 (0.1–1.8)a 0.18a 0.2 (0.04–1.4) 0.12
Frequency of hospital visits      
at least monthly 43 (59.7) 29 (40.3) 0.5 (0.3–1.0)a 0.05a 0.7 (0.3–1.4) 0.31
every 3 months 50 (80.7) 12 (19.4) 1.4 (0.6–3.1) 0.40 2.0 (0.9–4.8) 0.11
Twice a year 38 (69.1) 17 (30.9) 0.8 (0.4–1.6) 0.47 0.7 (0.3–1.6) 0.45
Once a year or less 62 (74.7) 21 (25.3) 1 – 1 –
Self-reported perception of health status     
good/excellent 129 (72.9) 48 (27.1) 1 –   
Bad/really bad 14 (60.9) 9 (39.1) 0.6 (0.2–1.4) 0.23   
Regular 50 (69.4) 22 (30.6) 0.8 (0.5–1.5) 0.59   

Notes: aVariables with a P<0.2 in the bivariate analysis were included in the multivariate analysis. adjusted OR and 95% ci are reported only for variables that remained 
significant or acted as confounders in the final multivariate model. Bold p-value<0.05 is statistically significant.

not significantly associated (Table 3). Socioeconomic status 

was the single determinant of health literacy (Table 4), and 

occupation and knowing someone with TB were the only 

determinants of TB knowledge (Table 3). Contrary to previ-

ous studies, level of education was not independently associ-

ated with TB knowledge or health literacy (Tables 3 and 4).
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health literacy
The proportion of study participants scoring in the low health 

literacy range (29%) was comparable to that reported in Bue-

nos Aires, where 30% of hospital participants had low health 

literacy based on the results of the SAHLSA-50 assessment.12 

In a similar study in Lima, 43% of patients receiving gyne-

cological services had low health literacy.13 Another study, 

which utilized the Short version of Test of Functional Health 

Literacy in Adults, found that 32% of patients in Brazil had 

low health literacy.14 To our knowledge, no study in Latin 

America to date has utilized SAHL-S to evaluate health 

literacy. Outside of Latin America, a US study found that 

36% of adults who performed an assessment involving 152 

tasks had basic or below basic health literacy skills.11 This 

slightly higher proportion, when compared with the average 

of the four hospital studies in Latin America, may be partially 

explained by the fact that the US study utilized a nationally 

representative sample and those attending hospitals may 

have higher health literacy skills compared with the general 

population. Furthermore, health campaigns in Latin America 

are quite common and may increase exposure to and famil-

iarity with medical terminology, which is an area tested in 

health literacy assessments like the SAHL-S and TOFHLA.

The strongest determinant of health literacy in our study 

was socioeconomic status: patients living in poverty were four 

times more likely to have low health literacy when compared 

with those who held higher economic status (Table 4). This is 

consistent with findings from the United States11 and United 

Kingdom3 that demonstrate income constraints can limit 

access to health systems. We did not observe an association 

between the participant’s level of education and health lit-

eracy (Table 4). We do not know why education and health 

literacy were not associated while socioeconomic status and 

health literacy were. We hypothesize that the knowledge and 

capacities related to health literacy may vary between people 

within the same level of education, and that this variation may 

be associated with socioeconomic status. For example, in 

Peru, people from impoverished households may have limited 

access to higher quality education compared with families 

with higher financial resources. Therefore, despite reporting 

the same level of education, there may be large variations in 

knowledge and skills among individuals, as a consequence 

of the quality of education they receive.

TB knowledge
TB knowledge was fair in our study population. Some impor-

tant gaps in knowledge were observed as 29% of participants 

still reported very little or no TB in Peru. The most frequent 

spontaneous response to how participants thought one gets TB 

is “from being malnourished” (Table 2). And 20% stated “better 

nutrition” is the cure for TB. This is an important risk factor in 

Peru, as there is evidence to suggest a dose–response relation-

ship between degree of undernutrition and TB incidence.22 In 

Peru, milk and other nutrition are provided as adjuvants to TB 

treatment, though there is still insufficient data to prove whether 

this intervention actually improves treatment outcomes.23 More 

importantly, only 28% of participants could identify, without 

prompting, that being in contact with a TB patient is a risk factor 

for getting TB (Table 2). This is significant in that TB contacts 

may not even be aware that they need to seek medical attention, 

thus delaying diagnosis and increasing the risk of transmission 

and/or progression to active disease. In Lima, where there is a 

high incidence of TB and overcrowded transport systems, this 

is a public health crisis.24 Using public transportation is a known 

risk factor for TB in Lima and elsewhere,25 and it was reported 

as such by only 4.8% of study participants (Table 2). Although 

most participants indicated they would open the windows on 

public transportation, 17% still said closing windows “to avoid 

catching a cold” was better for their health as oppose to opening 

them for ventilation.

Public transport drivers and fare collectors are at high risk 

of TB from being exposed to overcrowded and less ventilated 

spaces. It was therefore concerning that this group also had 

the lowest TB knowledge scores of any occupation listed 

(Table 3). This is consistent with previous studies of trans-

port workers in Peru, in which less than half of participants 

recognized any symptom of TB including cough (44%), and 

only 41% perceived that being a driver or collector was a 

high-risk occupation for TB.26

When asked about TB symptoms, the most frequent 

spontaneous response was “cough” (70%), but only 24% 

specified “cough for two weeks or more.” Even though other 

symptoms were less frequently reported or recognized by our 

participants (Table 2), the constellation of several of these 

symptoms such as fever, weight loss, and fatigue is an impor-

tant red flag that necessitates further workup and therefore 

is just as important and should be known by those at risk.

The factor most associated with high TB knowledge was 

direct experience with TB – defined as knowing someone who 

had TB (Table 3). This supports previous studies in Peru for 

both TB and other infectious diseases in which those most 

knowledgeable about a disease were those who knew some-

one who had been previously diagnosed,27,28 suggesting that 

person–person communication, advocacy, and community 

cohesion may play important roles in TB control. To increase 

case detection, health education needs to target risk groups 

and extend beyond the health care setting. More than half of 

participants in our study showed preference for television or 
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social media as possible methods of receiving information 

related to TB. Novelas, popular TV shows in Latin America, 

could represent an avenue by which TB information is trans-

mitted to the public in a cost-effective way, as most Peruvians 

in our study reported having access to a television in their 

household. Though, overall, less people reported having 

access to a computer or a smartphone, these could pave way 

for innovative technological interventions. While knowledge 

of TB is a crucial part of case detection, multiple other fac-

tors such as social stigma which may lead to lack of social 

support and access to health facilities also contribute to the 

under detection and diagnostic delay of TB in Lima.29

As opposed to studies showing associations between 

health literacy and knowledge of chronic diseases,8,9 we did 

not observe a significant association between health literacy 

and TB knowledge (Table 3). These results may reflect the 

impact of Peru’s facility-based health talks, which are quite 

frequent, occur in patient waiting areas, and are led by nurse 

educators. The participants in our study may have been 

exposed to these educational activities which may have pas-

sively increased their TB knowledge. Furthermore, the fact 

that females made up 66% of our study population (Table 1) 

may have skewed the results; women in Peru tend to be the 

primary care givers and often visit health care facilities 

with their family members thus having a higher likelihood 

of engaging in or becoming exposed to these health talks.

limitations
Our study had limited power to accurately determine asso-

ciations between occupation and previous TB diagnosis. 

However, since we studied a representative sample of 

outpatients in a large referral hospital in Lima, our results 

may be generalizable to Lima and other urban areas in the 

region. Approximately 10.3% of our study participants lived 

in poverty (Table 1); this is consistent with official estimates 

for the districts where most of our participants reside: San 

Martin de Porres (10.5%) and Los Olivos (9.8%).30,31 By 

including hospital outpatients, we may have overestimated 

health literacy and TB knowledge. We enrolled participants 

who may be more “health aware” and have more access to 

formal health care. People without access to hospitals, either 

because they cannot afford it or prefer traditional medicines, 

were not represented in our study. Social desirability bias 

may have been present, and participants may have responded 

with answers thought to be more acceptable by health care 

workers. We minimized this potential bias by recording both 

spontaneous as well as elicited responses to items on TB risk 

and symptoms, and by training data collectors to maintain a 

neutral attitude when conducting the survey.

Conclusion
While health literacy was high in our study population, 

participants living in poverty had low health literacy scores, 

placing them at an increased risk of poor health outcomes, 

improper use of medications, and higher rates of emergency 

room visits and hospitalizations.32,33 Strategies to increase 

health literacy among impoverished communities in Lima 

could improve access and efficient use of health care services, 

and in the long run reduce health care costs. TB interventions 

should concentrate on high-risk areas (such as Lima) and 

among high-risk groups, including public transport drivers 

and users and contacts of TB patients. Increasing knowledge 

of TB symptoms and risk factors will reduce time to diag-

nosis, improve prognosis, and reduce risk of transmission 

which is critical in areas of high TB burden.34–37 Therefore, 

interventions such as novelas or smartphone technology and 

social media to promote TB education should be implemented 

and evaluated. TB health education programs for transport 

workers and users in Lima should also be pursued.
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