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Abstract

Cross-cultural adaptation of cognitive assessments is crucial for detecting Alzheimer’s

disease (AD) and related dementias (ADRD) in aging populations. This study docu-

ments the adaptation of the Harmonized Cognitive Assessment Protocol (HCAP) for

a pilot study on the Longitudinal Study of Health and Aging in Kenya (LOSHAK) in

rural Kilifi County, Kenya, highlighting challenges and strategies for optimizing out-

comes. As part of the LOSHAK feasibility phase, cognitive tests including: the Swahili

Mental State Examination, 10-word recall, animal naming, story recall, clock draw-

ing, and making change, were administered to 202 participants (≥45 years) from the

Kaloleni/Rabai Health and Demographic Surveillance System (KRHDSS). Measures

were adapted culturally and linguistically, and trained local enumerators conducted
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Cognitive Assessment Protocol Network,

Grant/Award Number: U24AG065182;

Michigan Center on the Demography of
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home-based assessments. Low literacy (60.1% had no schooling), linguistic diversity,

cultural norms, and infrastructure limitations influenced assessments. Key adapta-

tions included translation, culturally relevant modifications, flexible administration,

and community engagement. Contextualized cognitive assessments improve validity

in rural resource-limited settings, offering insights for future research.
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Highlights

∙ This is a narrative qualitative study documenting the experiences and Strategies

Adopted to Optimize Effective Adaption of Cognitive Tests in Longitudinal Study of

Health and Aging in Kenya (LOSHAK). This article documents the adaptation and

contextualization of the Harmonized Cognitive Assessment Protocol (HCAP) for a

pilot study on health and aging (LOSHAK) in rural Kilifi County, Kenya, focusing on

the challenges and strategies employed to optimize outcome.

∙ HCAP tests were administered as part of the feasibility and pilot phase of the

LOSHAK, the aim of which was to validate measures and optimize data collection

procedures.

∙ The median age of the 202 study participants was 64, with 57.4% being female. A

majority (62.5%) were not currently working, and nearly 70% fell within the two

poorest wealth quintiles.

∙ The rural setting presented unique challenges including:

1. low literacy rates (60.1% of participants had no schooling),

2. diverse language use (primarily Giriama and Swahili),

3. limited infrastructure (e.g., 44.8% of households had electricity),

4. restrictive cultural norms that influenceddata collection (e.g., in-home interviews

were often conducted outdoors with destructions).

∙ Key adaptations included:

1. translating and culturally adapting test items (e.g., using local Swahili dialects and

culturally relevant examples),

2. recruiting and training local enumerators whowere familiar with the community,

culture and language,

3. iterative pre-testing andusing roleplay helped to ensure that enumerator scoring

was consistent, accurate, and reliable.

4. contextualization of tool and data collection strategies included: adjusting data

collection methods to accommodate cultural practices and environmental lim-

itations, for example, allowing respondents to use their preferred language

for “animal naming,” using paper and pen for some test items for which par-

ticipants experienced difficulty using tablets, paying close special attention to

time and season of administration, and adopting strategies to minimize back-

ground noise and other environmental distractions (e.g., due to rain, lunch hour,

planting and harvesting, and school holidays). Prior to data collection, it was

essential to engage local community health volunteers (CHVs), build rapport
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with participants, explain the study, and describe the idiosyncrasies of cognitive

testing.

∙ The study emphasizes the importance of cultural sensitivity, linguistic appropri-

ateness, and community engagement in cognitive assessment in diverse, resource-

constrained settings.

∙ The findings offer practical recommendations for researchers aiming to conduct

cognitive assessments in similar populations, contributing to the development of

culturally sensitive and effective tools for understanding and addressing cognitive

health in aging populations.

1 INTRODUCTION

Age is the number one risk factor for cognitive decline and dementia,

and today, adults aged 60 and older comprise 13.6% of the total global

population.1 In particular, Sub-Saharan Africa (SSA) is experiencing a

rapid demographic transition.1 Currently, 5.6% of Kenya’s population

is 60 years and over, though this proportion is expected to nearly

quadruple by 2050, making it one of the most rapidly aging countries

in SSA.1

Cognitive impairment and dementia are major public health con-

cerns, especially among a rapidly aging population,2 as they can

profoundly impact the quality of life and well-being of older adults and

their communities.3,4 The prevalence of cognitive dysfunction among

older persons is increasing globally, especially in low-resource settings
5 where access and resource allocation to healthcare are limited.6,7

Risk factors for cognitive impairment such as chronic illnesses, psycho-

logical stress and trauma, and malnutrition, are also high among older

adults in low- and middle-income countries (LMICs).8 Early diagnosis

and treatment of cognitive impairment are key to improving quality

of life, decreasing the risk of progression to dementia, and promoting

optimal aging.9

Harmonized test batteries such as the Harmonized Cognitive

Assessment Protocol (HCAP) are commonly used to assess cognitive

functioning and identify suspected cases of dementia.9 These tests

identify a person who needs full dementia evaluation. They can also

inform interventions aimed at preserving cognitive health. The Mini-

Mental State Examination (MMSE) is one of the assessmentswithin the

HCAP battery most widely used tools to screen for cognitive impair-

ments, including dementia.10 It features 11 tasks or questions that

assess seven key cognitive domains and typically takes about 5 min

to complete. The test yields a maximum score of 30, with healthcare

professionals evaluating the score based on their observation of the

individual’s performance on each task. The results help clinicians cat-

egorize the severity of dementia as follows: 25–30, no impairment;

20–24,mild dementia; 13–20,moderate dementia; 12 or below, severe

dementia.

While the MMSE is known to be influenced by participants’ edu-

cational attainment, potentially leading to misclassification of cogni-

tive status in low-literacy populations11 it remains widely used. We

adopted it in this study because one of our primary objectives was

to develop cognitive tests that are harmonized with other health and

retirement studies (HRS) studies globally. Thus, these studies were a

starting point for choosing and adapting measures in the Longitudinal

Study of Health and Aging in Kenya (LOSHAK). We are also confident

that our robust piloting, adaptation and iterative field pre-testing of

the modules in our study (as detailed in this article) mitigated against

any misclassification of cognitive status in our population. In addi-

tion, our validation results (excellent internal consistency of each scale

(McDonald’s omega ≥ 0.75) and robust Confirmatory Factor Analyses

modelswith strong factor loadings and good fit statistics12 provide evi-

dence of good performance of the adapted Swahili Short Mental State

Examination (SMSE) module in this setting.

The effective administration of HCAP batteries in diverse cul-

tural and socio-economic contexts presents unique challenges, as

these tools are rooted in Western paradigms. Current HCAP batter-

ies often rely heavily on English, require written responses, reflect

formal educational models, and assume the presence of infrastruc-

ture like electricity and furniture.9,11,13,14 Administering these tests

in low-resource, low-literacy communities—characterized by limited

English proficiency, minimal schooling, and distinct cultural norms—

complicates interpretation and cross-population comparisons of cog-

nition.

Despite these barriers, adapting cognitive tests for low-resource

settings is essential for population screening, early diagnosis, and

timely intervention. Harmonized test batteries like HCAP are criti-

cal for cross-contextual comparisons, highlighting the importance of

cultural contextualization.

Growing attention has focused on the limitations of cognitive

assessments in non-Western populations.11,13–17 Prior studies empha-

size selecting or adapting tests with content that is relevant, familiar,

and minimally dependent on language, literacy, or numeracy.15,18 Rec-

ommendations include clear instructions, the use of prompts and

feedback, performance-based assessments with demonstrations and

practice, and tests that are brief and portable.11,14–16,18 Cultural
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sensitivity and linguistic variation are also vital for ensuring the

reliability and validity of test outcomes.11

However, limited research exists on the practical challenges of

administering cognitive tests in culturally diverse and resource-

constrained settings, especially among older adults in rural SSA.

This article documents the adaptation of HCAP batteries in rural,

low-resource, and culturally diverse settings in Kenya, within the pilot

and feasibility LOSHAK.19 Using Bernal et al.’s Ecological Validity

Model (EVM),20 we describe how the batteries were contextualized

and offer practical recommendations to enhance their cultural rel-

evance, validity, and reliability—ultimately informing evidence-based

interventions for aging populations in similar environments.

While oneof the overarching goals of this projectwas to validate the

newly culturally adapted version of the HRS survey instruments, the

detailedmethodology and findings related to thevalidationprocess are

beyond the scopeof the current paper.Details on thepsychometric val-

idation of themeasures, including reliability and factor structure analy-

ses has been submitted for publication in a separatemanuscript.12 This

current paper focuses on the implementation and field testing of the

adapted instruments, with an emphasis on experiences and strategies

Adopted to optimize effective implementation.

1.1 Project description

LOSHAK is a small-scale (n = 202) feasibility and pilot study con-

ducted in Kenya, aimed at adapting, validating, and piloting existing

HRS measures.19 Its purpose was to inform the development of new

survey modules and data collection protocols for a future full-scale,

population-basedLOSHAK.This cross-sectional survey targetedadults

aged ≥45 years. The broader goal of the LOSHAK parent study is to

establish a longitudinal panel examining socio-economic and environ-

mental aspects of health and aging in Kenya. It seeks to understand

critical domains and track trends, trajectories, and risk factors for

late-life disease, disability, and economic distress at the population

level.19

The pilot study employedHCAP batteries, widely used in other HRS

studies, including in LMICs. These cognitivemeasures covered orienta-

tion to time and place, memory, language fluency, executive function,

and visuospatial orientation. The tests piloted included the Swahili

SMSE, 10-word list recall (immediate and delayed), Animal Naming,

Brave Man story recall, Clock Drawing, and Making Change (a basic

arithmetic task).

Several tests were adapted from the Longitudinal Aging Study in

India (LASI),21 including the SMSE, derived from theHindiMental State

Examination (HMSE), and the 10-word recall test. We selected cul-

turally and linguistically relevant terms—for example, using “Milk” and

“Car” instead of “Butter” or “Boat.” India, an LMIC with diverse linguis-

tic and cultural contexts and lower literacy levels, shares similarities

with Kenya, making these tools more readily adaptable.

Additionally, the battery included globally validated tests such as

Animal Naming, Brave Man Recall, and Clock Drawing, which have

demonstrated strong reliability in cognitive assessments worldwide.

2 METHODS

2.1 Research design

This is a narrative qualitative research design documenting the expe-

riences and Strategies Adopted to Optimize Effective Adaption of

Cognitive Tests in LOSHAK.

2.2 Theoretical Framework and study setting

This study applied Bernal et al.’s (1995) EVM20 to contextualize the

HCAP batteries for the LOSHAK study in Kenya. EVM emphasizes

adapting innovations—like cognitive assessments—to the cultural, lin-

guistic, and socioeconomic context of ethnocultural groups, avoiding

a one-size-fits-all approach. The model outlines eight cultural dimen-

sions: language, persons, metaphors, content, concepts, goals, meth-

ods, and context. These dimensions guided how the HCAP tools were

tailored to older adults in rural Kenya.

Specifically, we used language-appropriate assessment tools and

considered the relationships among participants, study staff, and the

community.Metaphors relevant to local culture, content reflecting val-

ues and traditions, culturally relevant goals, adaptive methods, and

the local context—such as economic and social realities—were all

incorporated into the study design and implementation.

The study was conducted in Kilifi County, a rural, semi-arid region

along the Kenyan coast. It spans 12,246 km2 with a population of

over 1.1 million people, most of whom live in sparsely distributed

households.22 According to the 2019 Census,22 70% of Kilifi residents

live below the poverty line, 81% rely on rain-fed subsistence farming,

and 68% are illiterate. The region also faces high food insecurity (48%)

and poor road infrastructure, with access becoming difficult during

rains due to flooding and landslides caused by loose sandy soil. The pre-

dominant community is Giriama-speaking, with Swahili also commonly

spoken, though English proficiency is low.

Participants were selected from the Kaloleni/Rabai Health and

Demographic Surveillance System (KRHDSS)23 in coastal Kenya.

Trained enumerators conducted home-based interviews and cogni-

tive assessments using culturally adapted tools in participants’ native

language.

2.3 Study participants, sampling, and data
collection procedures

Participants were drawn from the KRHDSS23 in Coastal Kenya and

data collection was performed in participants’ homes by trained enu-

merators. KRHDSS operates in two administrative units (sub-counties)

in Kilifi County in the coast of Kenya, mapped on to 10 Commu-

nity Health delivery Units (CHUs of the Ministry of Health [MoH]

(community-level tier of the health services). We purposively selected

two CHUs in each sub-county, one rural and one urban/semi-urban,

and sampled proportionate to the population distribution along the
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TABLE 1 Demographic characteristics of the study participants

Parameter Level Overall (n= 202)

Age range (y) 54.00–73.00

(Median 64.00)

Gender Male 86 (42.6%)

Female 116 (57.4%)

Marital status Married 136 (67.0%)

Widowed 56 (27.5%)

Divorced/single 11 (5.4%)

Schooling Attended school 81 (.40.1%)

Did not attend any school 121 (59.9%)

Household size Mean (SD) 6.4 (3.2)

Has electricity in

the household

Yes 91 (44.8%)

Wealth quintile 1 69 (34.2%)

2 71 (35.1)

3 27 (13.4)

4 24 (11.9)

5 11 (5.4)

Currently working Yes 76 (37.6)

No 126 (62.4)

age categories 45–54, 55–64, and 65+ years, which also ensured a

near even split of male:female within each sub-county. This facili-

tated comparisons of measures between rural and urban/peri-urban

settings, between age groups and by sex. More details on the study

participants, sampling aproach, and data collection procedures of this

project are presented in the protocol for the main LOSHAK feasibility

studymanuscript.19 In total, the study included202participantswhose

demographics are detailed in Table 1.

3 RESULTS

3.1 Demographic characteristics of the study
participants

The average age of the 202 study participants was 64 years, of which

116 (57.4%) were female. The majority of the participants (63%) were

not involved in any economic activity and almost 70% were in the two

poorest quintiles.

3.2 Field experiences, learned lessons, and
recommendations

We specifically focused on the field experiences encountered during

the enumerator recruitment and training, home set-up where the data

collection tookplace, administration of cognitive tests, anddata quality

checks.

3.2.1 Enumerator recruitment and training

Recruitment of enumerators: Itwas important to recruit the enumerators

from the local community from which sample persons are drawn. The

four enumeratorswere recruited from the local community to enhance

cultural and linguistic concordance.During training, theseenumerators

were helpful in ensuring that the linguistic translation and the intended

meaning of the cognitive tests and other survey measures were locally

contextualized.

Training of enumerators: Enumerators underwent intensive special-

ized training on how to administer and interpret the cognitive tests.

They were certified in the administration of each of the eight cognitive

tests before field implementation. The training covered potential pit-

falls of administering cognitive tests in low-resource settings, and the

sensitivities involved in administering the tests to ensure reliability and

validity. It also covered the cultural expectations of the local communi-

ties on matters such as dress code, gender relations, and home setup

for an optimal interviewexperience. Ensuring that enumerators under-

stood the goals of each test andwhat was beingmeasuredwas vital for

accurate data collection.

We found that working with enumerators who had health-related

training and experience (e.g., nurses, clinical officers, and lab techni-

cians), particularly those providing care in the local health facilities also

enabled a smooth training experience (e.g., in administering clinically

oriented items, health assessments, biomarker sample collection). In

addition, the fact that the enumerators were known, and respected

healthcare workers enhanced endorsement and acceptance of the

study by the local community, and was highly encouraged by the local

health authorities who viewed their involvement as a form of research

capacity building.

The time taken to train enumerators was crucial for the success-

ful administration of cognitive tests. Conducting several pre-tests

and using role-play helped ensure enumerator scoring was consis-

tent, accurate, and standardized. Harmonization of scoring across

enumerators was done to ensure consistency and accuracy in how

different enumerators recorded and interpreted responses during cog-

nitive test administration. This was achieved during the training phase

through structured activities, including repeated pre-tests and role-

plays, where all enumerators observed and independently scored the

same respondent. This allowed for direct comparison and discussion of

scoring differences.

Through facilitated debriefing sessions, discrepancies were iden-

tified and addressed, fostering a shared understanding of scoring

criteria and interpretation. This iterative process helped standardize

their scoring approaches. The effectiveness of this harmonization was

assessed informally by observing the convergence of scores over suc-

cessive practice rounds and through consensus-building discussions

led by the training facilitators. The enumerator training and pre-test

exercise took twelve working days.

Enumerator training team: The enumerator training team was com-

prised of a diverse array of professionals, spanning various disciplines

such as social science, epidemiology, cognitive psychology, health

systems, and linguistics. This multidisciplinary approach ensured
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comprehensive training, enriched by diverse perspectives, thereby

enhancing the effectiveness of the training package holistically. Before

conducting enumerator training, a member of the training team had

participated in a comprehensive 2-week HRS enumerator training

workshop in Michigan, United States. This invaluable experience pro-

vided insights into the meticulous process of training enumerators for

cognitive tests.

3.2.2 Home set-up experiences and cultural issues

Culturally adapted cognitive tests: The cognitive tests were adapted to

the local language and culture of study participants by translating

the tests into the local language (Swahili) and using examples rele-

vant to the participants’ culture. For instance, words and phrases were

adapted to align with local experiences “butter” was replaced with

“milk,” and “home address” was modified to “describe the location of

your home from the nearby town,” among other context-appropriate

substitutions. The tools were also pre-tested in the community with

a small sample (10 households) of target participants. The objec-

tive was to assess the cultural appropriateness, clarity, and practical

feasibility of the assessments in real-world conditions. Modifications

to the tools were considered if community participants consistently

misinterpreted questions, if items appeared culturally inappropriate

or irrelevant, or if the administration process presented logistical

challenges.

Selecting enumerators from the local community was important as

they consistently provided feedback during training which was used

to further contextualize the study tools. Importantly, there are varia-

tions of Swahili language across different parts of Kenya, for example

in urban areas like Nairobi sheng (a fusion of Swahili with English and

native languages) is common while a purer form of Swahili is spoken in

the coastal region (where the study was conducted). This necessitated

the use of a local Swahili speaking healthcare workers to validate the

translation the tests and contextualization of the language.

3.2.3 Sitting area, taboos, and in-home interview
set-up

Houses:Most of the houses in the localGiriama community havenowin-

dows and lack electricity, and thus rely on the doorway for lighting,

making them dark and unconducive for conducting data collection. It is

also a taboo for visitors (including enumerators) to be invited inside the

houses. Therefore, the appropriate and designated sitting area for visi-

tors is typically outside the house under the shade of a tree. This sitting

arrangement also provides relief from the intense heat in the region.

As a result, in most cases data collection was conducted in this setting

which exposed the respondents to distractions from passersby, grazing

animals, and noises from animals and playing children.

In cases where data collection was conducted outside and under

the shade of a tree (nearly all cases), many approaches were taken

to reduce distractions. Among other strategies, the enumerators

requested the respondent to sit facing the less distracting side (away

from the gate, kitchen area, animals, or children playing) and made

alternate arrangements for children to play far from home during data

collection.

Understand and respect local cultural norms, including dress code and

gender interactions. During the pre-test study, it was noted that, male

partners were sensitive and suspicious when male enumerators were

administering questionnaires to their female partners/spouses and

vice versa. Partiners were noted walking aimlesly in the interviewing

area, which often distracted the respondents. Conducting data collec-

tion inside the house in such circumstances would have been taboo.

Therefore, during the actual data collection, same-gender enumerators

were used.

Female enumerators were highly encouraged to wear long, loose,

free flowing dresses (locally known as Dera) as opposed to pants

(trousers) or tightly fitting clothes, as the former is considered respect-

ful in the local culture.

Building rapport: It was important to take time to build rapport with

the participants and explain the study and the sensitivity involved in

conducting cognitive tests before the day of the actual interview. We

contacted theCommunityHealthUnity (CHU) leaders andCommunity

Health Volunteers (CHV) who are well known and highly regarded by

the local community to locate households whose members had been

selected for inclusion into the study and create awareness and sensi-

tize the participants of the study measures before the actual day of

data collection. This helped to ensure that participants were comfort-

able and that they understood what their participation would entail. It

also enabled the spouse and other members of the household to give

space and avoid distracting the study participant. On the day of data

collection, the CHVs assisted in locating the homesteads, approached

the head of the household, and after introducing the enumerator they

requested him/her to allow his/her spouse or other selected family

member to be interviewed. The enumerator then proceeded to explain

the purpose of the study and seek consent from the study participant.

Seasons and household considerations: Administering cognitive tests

requires a distraction-free environment to obtain accurate responses.

Therefore, administering tests in people’s homes requires consider-

ation of the time of day and the season of the year that are most

conducive to successful data collection. We opted to avoid adminis-

tering cognitive tests during busy seasons such as during the rains,

planting, harvesting, lunch time, or school holidays.

Data collection during the rainy season should be avoided entirely.

During the data collection period (April–May) the county experienced

rainfall, a time during which farming households planted their crops,

whichdecreased the availability of respondents. In such instances, enu-

merators had to plan with the sampled persons to return at a more

appropriate time, which delayed the study completion and increased

field travel costs. Flexibility in scheduling and the involvement of CHVs

who were familiar with household schedules, helped mitigate these

difficulties and supported participant retention in the study. Rain not

only makes roads impassable and homesteads inaccessible, but also

causes noise from the iron sheet roofs, poses challenges of shelter-

ing from the rain (since enumerators were typically not allowed inside
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the houses), diverts participants’ attention as they may be needed to

rescue their assets from potential rain damage, and are required to

complete agricultural activities during this time.

Similarly, this study was conducted during school holidays. Visitors

(enumerators) attracted the curiosity of many children from the neigh-

borhood who would often hover around the interview scene, causing

cognition distractions and respondent discomfort. Therefore, cognitive

tests should be scheduled tominimize overlapwith school holidays and

be conducted during the school hours.

We also avoided conducting cognitive tests during the lunch hour

when the respondent may be hungry or expected to prepare lunch

for other household members. Mid-morning and mid-afternoon were

the ideal times to collect data when children were at school and

the sampled persons had typically completed household and farming

chores.

3.2.4 Administering cognitive tests

The animal naming question: Enumerators needed to be fast in writ-

ing down animal names to avoid missing out on animals mentioned

as well as repetitions and incorrect responses. Training and practice

were crucial. Using abbreviations for animals and completing them

after the module was completed was more effective. Allowing respon-

dents to use their preferred language for animal naming questions

was necessary, as some animals were more easily recalled in local lan-

guages. During scoring, great care was taken to observe if an animal

was referred to multiple times using different languages. Enumerators

formed aWhatsApp group which allowed them to consult and identify

or confirm animals named in different language besides Swahili.

Administration of tests requiringwriting:Most households did not have

tables that could be used by participants to undertake cognitive tests

that required writing or drawing. In this case, carrying a clipboard for

conducting the tests was necessary.

While tests were administered using the ODK app on the tablet,

drawing tests necessitated the use of paper. Enumerators needed easy

access to materials like plain paper, a watch, and a pencil to avoid

delays in retrieval that could distract the attention and memory of the

respondent.

Adjustments, such as printing out the interlocking pentagon image

on paper and having respondents copy the drawing below it, reduced

challenges related to screen time-outs, poor vision due to screen light

refraction, and distractions. In some cases, some respondents, being

unfamiliar with electronic tablets, were nervous about breaking the

screen and thus drew very faint images. In other cases, some had cal-

lused fingers that made it difficult to draw on the screen. These might

have been resolved by using a stylus, which was not procured for the

study.

Constant reminder of test expectations: Cognitive tests for which the

enumerators could not repeat instructionswere included in our survey

(e.g., tests requiring uninterrupted instructions such as the 10-word

recall and story recall test). Requesting respondents’ full attention

and informing them that the instructions will not be repeated before

starting the test helped to address this challenge.

For tests that required timing. For timed tests, programming a timer

on the tablet-based module that the enumerator could activate when

the respondent starts and ends the testswas important. This enhanced

uniformity in timing of cognitive function tests, minimizing errors and

distractions. We found that using a cell phone timer disrupted test

administration due to incoming calls or text messages.

SMSE: which season of the year is this? Understanding the diverse

seasons in Kenya and particularly in the study location was key. In

this study, cultural seasons such as circumcision, farming (harvest-

ing or planting), and religious (Ramadhan, Christmas, Easter) seasons,

events such as elections season or school holidays, and weather sea-

sons (short-rain dry season, long rains) were all considered potentially

appropriate responses.

SMSE: What is your Physical address? Address in the rural set-up

in Kenya is normally associated with letter mailing address (Post

Office box number). In this question, most respondents during pre-

test reported that they don’t have mailing postal box. This is because

there are no street/house numbers in rural areas, which made it diffi-

cult for the respondents to provide an exact physical address. In this

context, questions about physical addresses for rural households were

rephrased and the respondent was asked to describe directions to the

household location from the nearest town, market, or school.

SMSE: Word List Recall question: The method for ranking and record-

ing words in the 10-Word List recall test needed to be discussed and

aligned with the administration process for efficiency and accuracy.

In this case, ODK was programmed to order the words as they were

mentioned during the interview.

Clock drawing: Clock drawing in the study was aligned with the

local linguistic context. Specifically, it was tailored for the Swahili-

speaking participants. In this adaptation, the conventional process of

clock reading was reversed to accommodate linguistic nuances. For

instance, in Swahili, 7 o’clock translates to 1 o’clock, and vice versa.

This modification ensured that the assessment accurately captured

cognitive abilities within the cultural and linguistic nuances of the

participants, promoting a more culturally sensitive and contextually

relevant evaluation.

Story memory: Brave Man Recall: The East Boston Memory Test

featuring recall of a story about a brave man underwent contextu-

alization. The narrative of the brave man adopted native names and

we integrated elements that were familiar and meaningful within

the local context to enhance the local cultural resonance. For exam-

ple, instead of referencing a man “walking down the street when he

saw fire,” we described “Three children were alone at home and the

house caught fire.” Similarly, rather than using the concept of a “the

brave man ran to a nearby alarm and called the fire department” we

adapted it to “A brave man managed to climb in a back window and

carry them to safety” which are more recognizable actions in rural

settings.

3.2.5 Other observations

Low literacy rates: A majority of respondents in this study did not have

any formal schooling andwere unable to read or write with any degree
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of proficiency. This made it difficult to administer some cognitive tests

that required literacy. In this case, we used symbolic communication

rather than telling the respondent to read. One such example was in

some of the SMSE questions, where a respondent was asked to “look

at me and do as I do” instead of “read and do this.” Another adapta-

tion of SMSE was to ask participants to “tell me something about your

house” instead of “write any complete sentence on this piece of paper

describing your house.”

Difficult access to homesteads: Homesteads were sparsely populated

with poor road access for vehicles or motor bikes (boda boda), which

are impassable especially during the rainy seasons. Enumerators were

compelled to walk distances of up to 30 min to 1 h. In such cases, we

planned for adequate travel time during data collection.

4 DISCUSSION

4.1 Using the EVM to adapt HCAP batteries in
LOSHAK

4.1.1 Person

The LOSHAK study considered participant and enumerator charac-

teristics, emphasizing the importance of recruiting local enumerators.

Local enumerators were recruited to enhance cultural and linguistic

concordance, ensuring that cognitive tests and survey measures were

appropriately contextualized.

Interviewer-respondent familiarity can yield better outcomes in

sensitive topics such as contraceptive use and age at first sex.24 How-

ever, its impact on data quality remains debated—some studies suggest

familiarity lowers item non-response.25,26 Interviewers themselves

perceive familiarity to affect data collection but not responses, with

respondent personality andwillingness to disclose information playing

a more significant role.27 These findings underscore the importance of

strategic interviewer selection, particularly in low- and middle-income

country surveys.

4.2 Language

Cognitive test questions in LOSHAK were translated into Swahili and

adapted with culturally relevant examples by a native Swahili speaker.

The Swahili translation was Pre-tested to the study community to val-

idate linguistic and cultural appropriateness, with refinements made

based on feedback from local enumerators.

Effective assessment requires culturally sensitive language to

ensure tools are communicated as intended. Translation alone is

insufficient; careful attention must be given to culturally reso-

nant terminology, particularly when working with regional or sub-

cultural communities.28 Scholars emphasize that without appropri-

ate language use, implementation of assessment tools becomes

challenging.29,30

4.3 Metaphors

Contextualizing metaphors is essential in study implementation. In

LOSHAK, culturally relevant metaphors were integrated, particularly

in the Story Memory: Brave Man Recall test, where the East Boston

Memory Test was adapted to include native names and locally mean-

ingful elements to enhance cultural resonance.

Studies indicate that incorporating familiar metaphors, such as tra-

ditional sayings, improves engagement and effectiveness of interven-

tions, reduces resistance, increasesmotivation, and reframes problems

in culturally meaningful ways.31 By aligning study tools with cultur-

ally embedded symbols, access to effective services is improved for

underserved communities.

4.4 Content

Content, or cultural knowledge,20 was integral to the LOSHAK study.

Familiarization with cultural values such as personal space, time

orientation, and gender roles ensured respectful engagementwith par-

ticipants. Enumerators adhered to local norms, including dress codes,

gender interactions, and seating arrangements.

Cultural knowledge plays a crucial role in health interventions and

research design for underrepresented populations.32,33 Researchers

emphasize that standard methods may not align well with diverse

communities, necessitating the integration of cultural factors for

increased relevance, impact, and sustainability34 Cross-cultural princi-

ples, rather than ethnic-specific knowledge, are essential for effective

study execution.32,35

4.5 Concepts

Concepts refer to constructs within study tools.20 In LOSHAK, con-

cept consonancewas carefully evaluated for cultural sensitivity before

adoption. A key adaptation involved the SMSE Clock Drawing test,

where Swahili time conventions were considered—for example, 7

o’clock translating to 1 o’clock—to ensure accurate assessment and

scoring.

4.6 Goals

Framing study goals within local values, customs, and traditions is cru-

cial for effective outcomes. The LOSHAK study’s goals aligned with

those of participants and the Ministry of Health. Participants were

eager to understand their cognitive health, while the Ministry sought

to identify individuals at risk of cognitive impairment.

Cultural values significantly shape beliefs about health and ill-

ness, often contrasting with biomedical perspectives.36 Misalign-

ment between cultural and clinical perspectives can hinder thera-

peutic goals, particularly for elderly and non-Western populations.
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Ensuring that study objectives resonate with community priorities

fosters engagement andmeaningful participation.

4.7 Methods

Methods refer to procedures for achieving study goals.20 In LOSHAK,

techniqueswere alignedwithparticipants’ cultural contexts to improve

data collection effectiveness. Strategies included building rapport with

the community through health promoters, intensive enumerator train-

ing, and modifying tools and implementation modalities for language

congruency and reliable responses.

Aligning scientific methods with cultural contexts enhances study

validity. Community-based participatory research and the integration

of Indigenous knowledge with Western paradigms are increasingly

recognized as essential.37 Common strategies include engaging stake-

holders, reviewing materials, and adapting contextualized metaphors

and concepts.38 Such culturally tailored approaches improve data

quality and support health equity.34

4.8 Context

The social, economic, and political contexts of a study site are criti-

cal considerations in research and health innovations.20 In LOSHAK,

contextual parameters—such as literacy levels, household economic

status, seasonal and environmental factors, community engagement,

and cultural considerations—were carefully addressed during data

collection tominimize disruptions and enhance data reliability.

Research indicates that contextual elements such as physical sur-

roundings, staff interactions, and community atmosphere significantly

influence interview results.39 A multiple case study of seven random-

ized controlled trials (RCTs) identified four key context elements—

personal, organizational, trial, and problem context—that are essential

for assessing study effectiveness and generalizability40 Local insti-

tutions also play a critical role in the success of community-based

research, as studies that engagewith them tend to bemore effective.41

Understanding these contextual factors enhances the internal validity

and applicability of research findings.

By applying the EVM framework, LOSHAK successfully contex-

tualized the HCAP batteries, ensuring cultural relevance, improving

data quality and relevance in cognitive health assessments. This

approach highlights the necessity of integrating local cultural knowl-

edge into cognitive assessments formeaningful and impactful research

outcomes.

5 RECOMMENDATIONS

Based on our experiences in administration of cognitive tests dur-

ing the pilot phase of LOSHAK project, we present the following

general recommendations for conducting cognitive tests, as well as

recommendations specific to the Kenyan context.

5.1 General recommendations for conducting
cognitive tests

1. It is necessary to contextualize measures by translating the tests

into the local languages and using examples that are relevant to

the participants’ culture and environment. This was particularly

important for the SMSE, animal naming, and story recall measures.

2. Having enumerators from the local community is useful in con-

textualizing the tools during the training and pre-testing. Detailed

enumerator training is vital to ensure that they understand the

goals and expectations of each cognitive test for accurate data

collection. Local enumerators also have a better understanding of

cultural expectations and taboos.

3. Conducting several pre-tests and using role-play helps to ensure

enumerator scoring is consistent, accurate, and reliable.

5.2 Recommendations for conducting cognitive
tests in Kenya

1. We recommend allowing respondents to use their preferred lan-

guage for animal naming tests, as some animals were more easily

recalled in local languages. Using abbreviations for animal names

allows enumerators to keep pace with the responses.

2. In rural areas, administering cognitive tests also requires consid-

eration of the time of day and the season of the year, so as to

minimize distractions. For example, avoiding administering cogni-

tive tests during busy times such as the rainy season, planting or

harvesting, lunch hours, and school holidays is essential tominimize

distractions.

3. It is important to take time to build rapport with the partici-

pants and their community. Explaining the study and the sensitivity

involved in conducting cognitive tests before the actual study day is

recommended.

4. Enumerators need to understand and respect local cultural norms

and taboos and be prepared to adjust to the homestead set-up to

avoid compromising data quality.

5. Be cognizant of the limitations of cognitive testing in low-resource

settings and ensure that these are adapted and interpreted appro-

priately in order to promote high-quality data.

6 CONCLUSION

Administering cognitive tests among older individuals in low-resource

settings can be challenging, but doing so is both possible and impor-

tant. By following the lessons learnt and recommendations provided

in this manuscript, researchers and clinicians can improve the accu-

racy and reliability of cognitive testing in LMICs. In general, effec-

tive administration of cognitive tests requires meticulous planning

and contextualizing of study instruments to best align with the cul-

ture, language, literacy, and numeracy, and the environment of the
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communities and participants being surveyed. Our findings rein-

force the need for further development and validation of culturally

appropriate tools that minimize educational bias in cognitive testing,

particularly in SSAsettings.
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