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Aims: To develop Swahili versions of the Drinker Inventory of Consequences (DrInC) and

evaluate its psychometric properties among a mixed population in Tanzania.

Methods: A Swahili version of the DrInC was developed by a panel of bilingual Swahili

and English speakers through translation and back-translation. The translated DrInC

was administered to a sample of Tanzanian injury patients and a sample of the general

population. The validity and reliability of the scale were tested using standard statistical

methods.

Results: The translated version of the DrInC questionnaire was found to have

outstanding domain coherence and language clarity. The tested scale and subscales

have adequate reliability (>0.85). Confirmatory factor analysis (CFA) confirmed the

five-factor solution by yielding adequate results. DrInC score is statistically significantly

correlatedwith alcohol consumption quantity and the AUDIT score, suggesting that DrInC

is able to predict alcohol use as well.

Conclusions: This study presents the first validation of the DrInC questionnaire

with injury patients and a general population and the first adaptations of the DrInC

questionnaire in the Tanzanian and Swahili setting. DrInC instrument was found to have

satisfactory psychometric properties, resulting in a new medical and social research tool

in this setting.

Keywords: DrInC, Swahili, validation, adaptation, psychometric properties

INTRODUCTION

Alcohol is one of the leading causes of death, disease, and disability globally; alcohol is associated
with more than 200 types of diseases in the International Classification of Diseases-10 (ICD-10),
including injury, gastrointestinal diseases, cancer, cardiovascular diseases, alcohol use disorder
(AUD), and fetal alcohol syndrome (1). Moreover, alcohol consumption accounts for 5.1% of the
global burden of disease and injury disability-adjusted life years (DALYs) (2). Specifically, within
Africa, alcohol accounted for 6.4% of all deaths and 4.7% of all DALYs in 2012 (3). The Kilimanjaro
region, which includes Moshi, has one of the highest reported alcohol intake per capita in Tanzania
(4, 5). The prevalence of AUD (define by CAGE score 2–4) in Moshi has been found to be 22.8% in
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men, 7.0% among women with partners, 9.5% among single
women, 37.3% among female bar/hotel workers (4, 6).

Given the importance of injury in Tanzania, developing an
alcohol consequence assessment tool is vital in both clinical
practice and public health research. The Drinker Inventory
of Consequences (DrInC) has been under development since
1989 (7). DrInC is a 50-item harm assessment questionnaire,
which is used specifically for assessing adverse consequences
of alcohol abuse. The DrInC has been validated in the US
(8, 9). However, DrInC has not been cross-culturally validated
nor psychometrically evaluated in Tanzanian culture or injury
population.

Kilimanjaro Christian Medical Center (KCMC) Emergency
Department (ED) data show ∼30% of the injury patients
consumed alcohol at the time of injury (10). Compared with
patients present at a primary health care facility, those presenting
in ED are more common to report higher problem drinking rate
and alcohol dependence (11). Therefore, selecting injury patients
as part of the study population may increase the sensitivity of this
study because they are more likely to suffer from alcohol-related
consequences than other populations.

Given the severity of injury in sub-Saharan Africa and the
significant contribution of alcohol use to injury, it is important to
understand the association between alcohol use and injury (12).
To our knowledge, tools used to measure alcohol consequence
is unavailable in most African countries. Thus, it is urgent to
develop such objectivemeasures in sub-SaharanAfrica, especially
among injury patients. One previous study has validated the
Alcohol Use Disorders Identification Test (AUDIT) and CAGE
questionnaire in Swahili, the primary language of Tanzania (13).
This study aims to develop the first translation and adaptation
of DrInC in Swahili and analyze its psychometric properties
in Tanzania injury patients, including reliability and external
validity.

MATERIALS AND METHODS

Study Setting
Moshi is located in the Kilimanjaro Region of Northern Tanzania
with over 180,000 people (14). The majority of people in Moshi
are members of the Chagga, Pare, and Maasai ethnic group (14).
Kilimanjaro Christian Medical Center (KCMC), the third largest
hospital in Tanzania, is located in Moshi. KCMC is also a referral
hospital for over 15 million urban and rural people in Northern
Tanzania.

Participants
Participants were composed of two independent samples: (1)
a total of 341 injury patients and (b) a random sample of
500 adults in Moshi, Tanzania. This study included those who
consumed alcohol at least once in their lifetime, 246 (72%) injury
patients and 379 (76%) from the general population. Injury
participants were included if they were ≥18 years old, seeking
care at KCMC Emergency Department for an injury of any
severity, clinically sober at the time of enrollment, medically
stable, able to communicate in fluent Swahili, and consented
to participate before discharge from the hospital. The general

validation population was recruited from people on the hospital
grounds (not patients but family members) and different random
public locations in Moshi Urban, and all participants provided
informed consent.

Instruments
The DrInC is a 50-item harm assessment questionnaire, which
is used specifically for assessing adverse consequences of alcohol
abuse. Forty-five items are scored in a positive direction to
measure the severity of alcohol problems, and 5 reverse-scaled
control items are included (7). DrInC measures five categories:
Interpersonal, Physical, Social, Impulsive, and Intrapersonal
aspects, as indicated in Table 1 (7). Each category employs a
time-frame focusing on the past 3 months, as well as, a lifetime
measure of alcohol consequences. The negative consequences
identified using DrInC have been shown to correlate with
other outcome measures, such as psychosocial functioning and
psychiatric dysfunctions (15).

The validation of DrInC also involved the AUDIT. AUDIT
is an instrument used to identify people with problem drinking
patterns (16). The 10-item AUDIT assesses alcohol intake,
alcohol dependence, and alcohol-related problems. AUDIT’s
score ranges from 0 to 40, a score of 8 or more indicates
harm drinking (17, 18). AUDIT’s psychometric properties have
been validated in many different regions, including Tanzania
(13, 19–25).

ETHICAL STATEMENT

This study was approved by the Institutional Review Board
of the Duke University (IRB #Pro000061652) and Kilimanjaro
Christian Medical Center Ethics Committee, as well as the
National Institute of Medical Research in Dar Es Salaam,
Tanzania.

Translation and Adaptation
Translation, adaptation, and content validation process have
been overseen by a translation and cross-cultural adaptation
committee (5 physicians, nurses, and researchers). Pilot surveys
were administered among a convenience sample of 20 Tanzanian
adults to evaluate the quality of questions and coherence of
language, as well, as clarity and comprehension.

Independent back translation methods recommended by
WHO were used during the translation of the instrument (26).
Firstly, the DrInC questionnaire was translated by a Swahili
translator. Followed by the back-translation process done by
another bilingual translator. Then both translated versions were
checked by four independent bilingual research nurses for
discrepancies. Semantics issues were adjusted by the researchers’
and the judges’ committee.

For evaluating the consistency, a five-point Likert scale was
employed to verify: (a) practical relevance, (b) language clarity
of the translated instrument, and (c) theoretical coherence of
the item. The judges’ opinions were collected individually and
later discussed jointly in a focus group to find discordances and
improve the quality of the translation.
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TABLE 1 | Summarizes the consequences by each subscale in DrInC.

Subscale Number of items Description Sample item

Physical 8 Reflect acute and chronic adverse physical

states resulting from excessive drinking

My physical appearance has been harmed by my

drinking

Intrapersonal 8 Subjective perceptions I have felt guilty or ashamed because of my drinking

Social responsibility 7 Consequences observable by others I have had money problems because of my drinking

Interpersonal 10 The impact of drinking on the respondent’s

relationships

While drinking, I have said harsh or cruel things to

someone

Impulse control 12 Impulsive actions, risk-taking, exacerbation of

other substance use and legal problems

I have been overweight because of my drinking

Data Collection
Patients presenting to the KCMC Emergency Department for an
acute injury were screened for participation in our project. After
an informed consent, they were surveyed prior to discharge from
the hospital. DrInC and AUDIT questions were administered
at the bedside as a part of the 45min baseline survey. Data
were collected by hand and entered into an Internet-based
dataset (REDcap) with a quality control process conducted by
the principal investigator (CAS) (Data Sheet in Supplementary
Material). The general sample was collected by recruiting and
consented random people (not patients but family members)
around the hospital and different random public locations
downtown.

Data Analysis
Sociodemographic data were presented as means with standard
deviations and frequencies. All data analyses were conducted
with R software. The missing data for the AUDIT and DrInC
scales were imputed by using the multiple imputation method
provided by the mice package (27). A sensitivity analysis showed
there are no significant differences to the models with and
without the imputed data.

Reliability
Reliability is the overall consistency of a measure to produce
consistent results in different settings. Different coefficient has
its strengths and limitations. For example, unlike coefficient
alpha, with congeneric items with uncorrelated errors, coefficient
omega remains unbiased (28). Therefore, we measured the
different indicators of reliability to check the DrInC items’
homogeneity. The Cronbach’s alpha was used to measure the
internal consistency. Composite reliability (CR) and McDonald’s
Omega coefficient were also calculated based on CFA results.

Evidence of Validity
Confirmatory factor analysis (CFA) was conducted to test the
internal structure of the DrInC based on the literature separating
it into five domains (7). CFA model adequacy was tested by
Weighted Least SquareMeans and Variance Adjusted (WLSMV).
Average variance extracted (AVE) was tested, value above 0.5 was
considered acceptable for convergent validity (29). The model
adjustment was tested by fit indices: Root Mean Square Error of
Approximation (RMSEA < 0.05, I.C. 90%), Chi-square (X2 and
P-value), comparative fit index (CFI > 0.95), and Tucker-Lewis

TABLE 2 | Sociodemographic profile of the validation sample, n = 626.

Variables

Age (years), mean (SD) 41.73 (23.86)

Male, N (%) 375 (60%)

Consumed alcohol in the last year, N (%) 463 (73.96%)

Consumed alcohol at least two times a week, N (%) 242 (52.3%)

Consumed at least 5 drinks per drinking day, N (%) 48 (10.4%)

index (TLI > 0.95), as suggested in the literature (26). The above
indexes were used to assess the degree of models fit the data (30).

The AUDIT is an instrument used to identify people with
problem drinking patterns (16). Since the AUDIT has been
validated with the patient population (13) and was frequently
used together with the DrInC to identify alcohol problems (31,
32), moderate correlation between the DrInC and the AUDIT
can also use as an evidence of concurrent validity. Spearman
correlation between the audit score and the DrInC are reported
along with a comparison of the DrInC scores according to the
volume of drinking per drinking event. The ROC curve was also
drawn to evaluate the predictive validity of the DrInC for using it
to predict AUDIT categories [the cutoff point at 8, see Conigrave,
Hall (18)].

RESULTS

Sample Characteristics
Our entire sample size is 626 (246 injury patients and 380
general population) and this study only included those who
consumed alcohol at least once in their lifetime. Table 2 shows
the sociodemographic profiles if the validation sample. Most of
the participants were male (60%). The average age was 41.73
years old (SD = 23.86). Seventy-four percent (n = 463) of them
reported consuming alcohol in the 12 months prior to the study.
Among them, 52.3% consumed alcohol at least two times a week
and 10.4% reported consumed at least 5 drinks per drinking day.

Descriptive Characteristics
Table 3 provides means, standard deviations, and decile scores
for the full-scale DrInC (45 items) the five DrInC subscales. It
should be noted that all scores are skewed to the right, which
suggests alcohol problems are concentrated in a small group of
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TABLE 3 | Sociodemographic profile of the validation sample.

AUDIT full

scale

DrInC full

scale

Physical

subscale

Intrapersonal

subscale

Social

subscale

Interpersonal

subscale

Impulse

subscale

Mean 9.06 7.45 1.43 2.15 1.3 1.33 1.22

SD 6.91 10.05 1.99 2.43 1.93 2.43 2.06

DECILE

5th 2 0 0 0 0 0 0

10th 2 0 0 0 0 0 0

25th 3 1 0 0 0 0 0

50th 7 2 0 1 0 0 0

75th 12 10 3 3 2 2 2

90th 19.5 25 5 7 5 5.2 4

95th 22 30 6 7 6 7 6

TABLE 4 | Reliability indicators.

DrInC full scale Physical Intrapersonal Social Interpersonal Impulse

Cronbach’s alpha (CI 95%) 0.96 (0.96; 0.97) 0.83 (0.80; 0.85) 0.86 (0.85; 0.87) 0.85 (0.85; 0.85) 0.90 (0.89; 0.91) 0.82 (0.82; 0.84)

Omega 6 0.98 0.89 0.93 0.89 0.93 0.89

Composite reliability 0.99 0.94 0.96 0.95 0.97 0.95

Average extracted variance 0.71 0.69 0.74 0.75 0.78 0.62

participants and the majority of our sample are generally free
of alcohol problems even though they have consumed alcohol.
The AUDIT median sum score was found to be lower than the
cut-off point (<8), suggesting the majority of our sample did
not use alcohol harmfully. The DrInC median sum score of 2
suggests approximately half of the sample have less than two
alcohol-related consequences.

Translation and Adaptation
All items were found to have language clarity and reliability
coefficients above 0.8 for the DrInC full scale and five subscales
(Table 4). These results suggest that the translated version of the
DrInC questionnaire can be understood in Tanzanian culture.

Reliability and Internal Structure
All reliability values range above 0.80 indicates that the DrInC
scale and subscales have adequate reliability and internal
consistency. DrInC’s five-factor original CFA model showed
satisfactory fit indicators and individual item reliability (Table 5,
Figure 1). Figure 1 showed all items have factor loadings ranging
from 0.42 to 0.97. The average extracted variances were all
above 0.6 and were higher the cutoff at 0.5 in the literature
(33). However, the modification index of “My sex life has
suffered because of my drinking” variable was found be unusual
high (100.9) and suggested it would perform better in the
interpersonal subscale than in its original physical subscale.
Therefore, we adapted the variable in our new model and found
the adapted model fits better than the original one.

Spearman correlation coefficients were computed for the
DrInC subscales and are displayed in Table 6. Correlation
coefficients for the DrInC subscales are consistent and
coefficients ranged between 0.7 and 0.8. Because correlations

TABLE 5 | Confirmatory factor analysis model fit indicators.

CFA: DrInC

original

scale

DrInC

adapted

DrInC

adjusted

X2 (Df)/P-value 1781.34

(935)/0.001

1670.70

(935)/0.001

1472.93

(933)/0.001

RMSEA (CI 95%) 0.038

(0.035; 0.041)

0.035

(0.033; 0.038)

0.030

(0.027;0.033)

TLI 0.996 0.997 0.998

CFI 0.996 0.997 0.998

between subscales and certain items are high, we adjusted our
model by linking variables that produce high residuals due
to their high correlations. “My sex life has suffered because
of my drinking” and “My marriage or love relationship has
been harmed by my drinking” were linked and “I have had an
accident while drinking or intoxicated” and “While drinking or
intoxicated, I have been physically hurt, injured, or burned” were
linked in the adjusted model. The adjusted CFA model performs
better in terms of RMSEA, TLI, and CFI than the original and
adapted models.

Validity Evidence
Figure 2 suggests strong positive correlations between the
amount of alcohol people drink on a typical day and DrInC
score (Pearson’s coefficient of 0.64, p < 0.001) and its subscale
scores. The DrInC and the AUDIT scores also have a strong
correlation, with the polychoric correlation coefficient of 0.47
(p < 0.001). Figure 3 shows the DrInC cutoff point at the score
of 6 yielded the best sensitivity and specificity of 0.52 and 0.77,
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FIGURE 1 | Confirmatory factor analysis diagram, factor loadings for the DrInC’s five-factor model.

TABLE 6 | ROC curve values and intercorrelations of DrInC subscales.

DrInC Physical Intrapersonal Social Interpersonal Impulse control

Sensitivity 52.00% 61.00% 55% 44.70% 47.50% 57.00%

Specificity 77.00% 62.60% 71.80% 82.80% 77.30% 71.20%

AUC 0.677 0.648 0.655 0.651 0.64 0.656

CORRELATION ALPHA

Physical – –

Intrapersonal – 0.77 –

Social – 0.75 0.79 –

Interpersonal – 0.71 0.73 0.77 –

Impulse control – 0.76 0.73 0.77 0.72 –

respectively, when used predicting the AUDIT category if we
select AUDIT cutoff point at 8. In other words, a person needs
to have 6 consequences to be classified as a harmful alcohol user
(with an AUDIT score no <8). ROC curve values for subscales
are displayed in Table 6. In general, specificity values were higher
than sensitivity values in ROC curves.

DISCUSSION

This is the first project to provide validation for the DrInC,
a five-dimensional tool designed to capture a broad range

of alcohol-related consequences in Swahili and the Tanzanian
culture. The DrInC questionnaire was originally designed with
the physical, intrapersonal, social, interpersonal, and impulse
control dimensions which have been supported in other studies
(7, 8).

To our knowledge, DrInC has not been previously validated
in Tanzanian culture. This is the first study to adapt DrInC cross-
culturally to Swahili in Tanzania, or to a mixed population in
sub-Saharan Africa. This study also examined several measures
of validity and reliability to explore the psychometric properties
of DrInC. The confirmatory factor analysis’ results suggest the
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FIGURE 2 | Box plot of drinking quantity and DrInC and its subscale scores. Graph A–F are boxplots of drinking quantity and (A) DrlnC Score (B) physical subscale

score (C) intrapersonal subscale score, (D) social subscale score (E) Interpersonal subscale score, (F) impulse control subscale score.

FIGURE 3 | Using ROC curve to find the best DrInC cutoff point to predict AUDIT.
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translated version of DrInC performs well in five-dimensional
models and display similar psychometric properties regarding
other population and languages (8, 9). Therefore, the fact that no
further changes were needed suggests that the Swahili version of
DrInC can be used to assess negative alcohol consequences in this
particular population.

We found DrInC and AUDIT scores distribution were
obviously skewed to the left. These skewed distributions might
attribute to our mixed selection of a small portion of injury
patients who are more likely to suffer from alcohol problems and
the large portion of the general population who are more likely to
be free from alcohol problems.

It should be noted that the correlation between subscales
within in DrInC is high, as reported previously in the literature
(8, 9). This might indicate that these subscales are closely
linked. It could be explained by the possibility that these
alcohol consequences have multiple shared determinants rather
than individual determinants. For instance, it is common for
someone who has had a fight and at the same time he got
injured. Thus, he would be both positive on the DrInC’s impulse
control consequences and physical consequences. We adjusted
the original CFA model by incorporating items that were closely
related in the scale to the model and yielded better fit indexes.

The DrInC full scale and subscales were found to have
acceptable internal reliability and consistency. Multiple
coefficients were used rather than the Cronbach’s alpha itself
because Cronbach’s alpha has been criticized since it would
produce lower value than composite reliability (CR) when
items are congeneric (28). Thus, less biased CR and Omega
coefficients were also calculated. All values are high and
consistent throughout the analysis, suggesting the Swahili
translated version has good reliability. In spite of this, the
original CFA model was not perfect and we adapted and adjusted
the CFA model to make the model performs better. Our adapted
model suggested the “My sex life has suffered because of my
drinking” variable might be categorized in the interpersonal
subscale instead of its original physical subscale in the Swahili
version of DrInC.

This is also the first study to test the correlation between
the DrInC and the AUDIT and to use the DrInC to predict
the AUDIT. Since both DrInC and AUDIT are important
alcohol use and consequence measurement tools. A moderate or
strong association provides evidence of the external validity of
alcohol outcome measurements. We found the cutoff point of 6
consequences produce the best sensitivity and specificity of 0.52
and 0.77, respectively, when used to predict AUDIT score of 8
or more. All specificity values in all ROC curves were found to
be higher than sensitivity values, suggesting DrInC can be very
specific when detecting people with drinking problems while may
not be as good in distinguishing drinkers. In addition, the DrInC
score was noted to be correlated with alcohol consumption
quantity, suggesting that DrInC is able to discriminate the alcohol
use quantity as well.

Two limitations of this study should be considered. One is
our specific sample. The participants of this study were drawn
from injury patients presenting to a hospital for care and a

population-based cohort. The injury population is made up of
patients that are able to survive to reach care in a limited resource
setting, survive with a relatively good physical function to be
able to answer a verbal questionnaire and provide informed
consent, but this is representative of the overall injury population
in this setting (34). We deliberately oversampled injury patients
because they have more alcohol-related consequences than the
general population as mentioned previously. This study is an
important step to understand the alcohol use consequences and
injury in Tanzania. However, our mixed participants are unlikely
to represent the whole of the Tanzanian population. Therefore,
further validation of DrInC is needed when using this tool in
other areas of Tanzania.

The second limitation is the absence of criterion validity
in the analysis, which allows calculating sensitivity, specificity
and cutoff point. This study is aimed to provide evidence for
psychometric properties of the translated version of DrInC,
therefore we did not test the criterion validity. We hope the
criterion validity can be addressed in the future study.

In conclusion, this study shows the first validation of the
Swahili version of DrInC for injury patients in Tanzania.
The DrInC is a reliable, valid, and clinically useful tool for
clinicians and researchers to measure the adverse consequences
of drinking in this setting. Although this study examined
psychometric properties of DrInC in Swahili, DrInC has not
been validated in other sub-Saharan African languages and
communities. Therefore, we hope to see more research on
validating this useful tool in other settings across sub-Saharan
Africa.

AUTHOR CONTRIBUTIONS

DZ, CS, BM, and JV developed the conceptual question and
rationale for this project. BM and CS were responsible for data
collection. DZ, JV, and QH were responsible for the data analysis
and graphing. DZ, JV, and CS contributed to the interpretation
of the results. DZ wrote the initial draft of the manuscript. All
authors critically edited and approved the final manuscript.

FUNDING

This project was funded by the Fogarty International Center
of the U.S. National Institutes of Health under Award Number
K01TW010000 (PI, Staton) and the Duke Division of Emergency
Medicine.

ACKNOWLEDGMENTS

We would like to acknowledge our KCMC/Duke ED Research
Team without whom our research would be impossible.

SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fpubh.
2018.00330/full#supplementary-material

Frontiers in Public Health | www.frontiersin.org 7 November 2018 | Volume 6 | Article 330

https://www.frontiersin.org/articles/10.3389/fpubh.2018.00330/full#supplementary-material
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles


Zhao et al. Cross-Culture Adaptation of DrInC in Tanzanian Swahili

REFERENCES

1. Rehm J, Baliunas D, Borges GL, Graham K, Irving H, Kehoe T,

et al. The relation between different dimensions of alcohol consumption

and burden of disease: an overview. Addiction (2010) 105:817–43.

doi: 10.1111/j.1360-0443.2010.02899.x

2. World Health Organization, Unit WHOMoSA. Global Status Report on

Alcohol and Health.World Health Organization (2014).

3. Ferreira-Borges C, Rehm J, Dias S, Babor T, Parry CD. The impact of alcohol

consumption on African people in 2012: an analysis of burden of disease. Trop

Med Int Health (2016) 21:52–60. doi: 10.1111/tmi.12618

4. Mitsunaga T, Larsen U. Prevalence of and risk factors associated with

alcohol abuse in Moshi, northern Tanzania. J Biosoc Sci. (2008) 40:379–99.

doi: 10.1017/S0021932007002441

5. Francis JM, Weiss HA, Mshana G, Baisley K, Grosskurth H, Kapiga

SH. The epidemiology of alcohol use and alcohol use disorders among

young people in northern Tanzania. PLoS ONE (2015) 10:e0140041.

doi: 10.1371/journal.pone.0140041

6. Ao TT-H, Sam N, Kiwelu I, Mahal A, Subramanian S, Wyshak G, et al.

Risk factors of alcohol problem drinking among female bar/hotel workers

in Moshi, Tanzania: a multi-level analysis. AIDS Behav. (2011) 15:330–9.

doi: 10.1007/s10461-010-9849-y

7. MillerWR, Tonigan JS, Longabaugh R.The Drinker Inventory of Consequences

(DrInC). Project MATCHMonograph Series, Vol 4 (1995).

8. Forcehimes AA, Tonigan JS, Miller WR, Kenna GA, Baer JS. Psychometrics

of the drinker inventory of consequences (DrInC). Addict Behav. (2007)

32:1699–704. doi: 10.1016/j.addbeh.2006.11.009

9. Read JP, Kahler CW, Strong DR, Colder CR. Development and preliminary

validation of the young adult alcohol consequences questionnaire. J Stud

Alcohol. (2006) 67:169–77. doi: 10.15288/jsa.2006.67.169

10. Staton CA, Vissoci JRN, Toomey N, Abdelgadir J, Chou P, Haglund

M, et al. The impact of alcohol among injury patients in Moshi,

Tanzania: a nested case-crossover study. BMC Public Health (2018) 18:275.

doi: 10.1186/s12889-018-5144-z

11. Cherpitel CJ. Screening for alcohol problems in the U.S. general population:

a comparison of the CAGE and TWEAK by gender, ethnicity, and services

utilization. J Stud Alcohol. (1999) 60:705–11.

12. Molina PE, Katz PS, Souza-Smith F, Ford SM, Teng SX, Dodd TY, et al.

Alcohol’s burden on immunity following burn, hemorrhagic shock, or

traumatic brain injury. Alcohol Res. (2015) 37:263.

13. Vissoci JRN, Hertz J, El-Gabri D, Andrade Do Nascimento JR, Pestillo De

Oliveira L, Mmbaga BT, et al. Cross-cultural adaptation and psychometric

properties of the AUDIT and CAGE questionnaires in tanzanian swahili

for a traumatic brain injury population. Alcohol Alcohol. (2017) 53:112–20.

doi: 10.1093/alcalc/agx058

14. Tanzania N. Population and Housing Census: Population Distribution by

Administrative areas. Dar es Salaam: Ministry of Finance (2012).

15. Cisler RA, Zweben A. Development of a composite measure for assessing

alcohol treatment outcome: operationalization and validation. Alcoholism

(1999) 23:263–71.

16. Babor TF, Higgins-Biddle JC, Saunders JB, Monteiro MG, Organization

WH. AUDIT: The Alcohol Use Disorders Identification Test: Guidelines For

Use in Primary Health Care. 2nd Edn. Geneva: World Health Organization

(2001), p. 41.

17. Saunders JB, Aasland OG, Babor TF, De la Fuente JR, Grant M. Development

of the alcohol use disorders identification test (AUDIT): WHO collaborative

project on early detection of persons with harmful alcohol consumption-II.

Addiction (1993) 88:791–804. doi: 10.1111/j.1360-0443.1993.tb02093.x

18. Conigrave KM, Hall WD, Saunders JB. The AUDIT questionnaire:

choosing a cut-off score. Addiction (1995) 90:1349–56.

doi: 10.1111/j.1360-0443.1995.tb03552.x

19. Claussen B, Aasland OG. The Alcohol Use Disorders Identification

Test (AUDIT) in a routine health examination of long-term

unemployed. Addiction (1993) 88:363–8. doi: 10.1111/j.1360-0443.1993.

tb00823.x

20. Isaacson JH, Butler R, ZacharkeM, Tzelepis A. Screening with the Alcohol Use

Disorders Identification Test (AUDIT) in an inner-city population. J General

Internal Med. (1994) 9:550–3. doi: 10.1007/BF02599279

21. Piccinelli M, Tessari E, Bortolomasi M, Piasere O, Semenzin M, Garzotto N,

et al. Efficacy of the alcohol use disorders identification test as a screening tool

for hazardous alcohol intake and related disorders in primary care: a validity

study. BMJ (1997) 314:420. doi: 10.1136/bmj.314.7078.420

22. Bohn MJ, Babor TF, Kranzler HR. The Alcohol Use Disorders Identification

Test (AUDIT): validation of a screening instrument for use inmedical settings.

J Stud Alcohol. (1995) 56:423–32. doi: 10.15288/jsa.1995.56.423

23. Skipsey K, Burleson JA, Kranzler HR. Utility of the AUDIT for identification

of hazardous or harmful drinking in drug-dependent patients. Drug Alcohol

Depend. (1997) 45:157–63. doi: 10.1016/S0376-8716(97)01353-7

24. Gache P, Michaud P, Landry U, Accietto C, Arfaoui S, Wenger O, et al. The

Alcohol Use Disorders Identification Test (AUDIT) as a screening tool for

excessive drinking in primary care: reliability and validity of a French version.

Alcoholism (2005) 29:2001–7. doi: 10.1097/01.alc.0000187034.58955.64

25. Steinbauer JR, Cantor SB, Holzer III CE, Volk RJ. Ethnic and sex bias in

primary care screening tests for alcohol use disorders. Annal Internal Med.

(1998) 129:353–62. doi: 10.7326/0003-4819-129-5-199809010-00002

26. Erkut S. Developing multiple language versions of instruments

for intercultural research. Child Dev Perspect. (2010) 4:19–24.

doi: 10.1111/j.1750-8606.2009.00111.x

27. Buuren SV, Groothuis-Oudshoorn K. Mice: multivariate imputation by

chained equations in R. J Stat Softw. (2010) 45:1–68. doi: 10.18637/jss.v045.i03

28. Padilla MA, Divers J. A comparison of composite reliability estimators:

coefficient omega confidence intervals in the current literature. Educ Psychol

Meas. (2016) 76:436–53. doi: 10.1177/0013164415593776

29. Hair JF, Black WC, Babin BJ, Anderson RE, Tatham RL. Multivariate Data

Analysis: Upper Saddle River, NJ: Prentice Hall (1998).

30. Hu Lt, Bentler PM. Cutoff criteria for fit indexes in covariance structure

analysis: conventional criteria versus new alternatives. Struc Equat Model.

(1999) 6:1–55. doi: 10.1080/10705519909540118

31. Marques P, Tippetts S, Allen J, Javors M, Alling C, Yegles M, et al. Estimating

driver risk using alcohol biomarkers, interlock blood alcohol concentration

tests and psychometric assessments: initial descriptives. Addiction (2010)

105:226–39. doi: 10.1111/j.1360-0443.2009.02738.x

32. Maisto SA, Conigliaro J, McNeil M, Kraemer K, O’Connor M, Kelley

ME. Factor structure of the SOCRATES in a sample of primary care

patients. Addict Behav. (1999) 24:879–92. doi: 10.1016/S0306-4603(99)

00047-7

33. Fornell C, Larcker DF. Evaluating structural equation models with

unobservable variables and measurement error. J Market Res. (1981)

18:39–50.

34. Staton CA, Msilanga D, Kiwango G, Vissoci JR, de Andrade L, Lester R,

et al. A prospective registry evaluating the epidemiology and clinical care of

traumatic brain injury patients presenting to a regional referral hospital in

Moshi, Tanzania: challenges and the way forward. Int J Injury Control Safety

Promot. (2017) 24:69–77. doi: 10.1080/17457300.2015.1061562

Conflict of Interest Statement: The authors declare that the research was

conducted in the absence of any commercial or financial relationships that could

be construed as a potential conflict of interest.

Copyright © 2018 Zhao, Staton, He, Mmbaga and Vissoci. This is an open-access

article distributed under the terms of the Creative Commons Attribution License (CC

BY). The use, distribution or reproduction in other forums is permitted, provided

the original author(s) and the copyright owner(s) are credited and that the original

publication in this journal is cited, in accordance with accepted academic practice.

No use, distribution or reproduction is permitted which does not comply with these

terms.

Frontiers in Public Health | www.frontiersin.org 8 November 2018 | Volume 6 | Article 330

https://doi.org/10.1111/j.1360-0443.2010.02899.x
https://doi.org/10.1111/tmi.12618
https://doi.org/10.1017/S0021932007002441
https://doi.org/10.1371/journal.pone.0140041
https://doi.org/10.1007/s10461-010-9849-y
https://doi.org/10.1016/j.addbeh.2006.11.009
https://doi.org/10.15288/jsa.2006.67.169
https://doi.org/10.1186/s12889-018-5144-z
https://doi.org/10.1093/alcalc/agx058
https://doi.org/10.1111/j.1360-0443.1993.tb02093.x
https://doi.org/10.1111/j.1360-0443.1995.tb03552.x
https://doi.org/10.1111/j.1360-0443.1993.tb00823.x
https://doi.org/10.1007/BF02599279
https://doi.org/10.1136/bmj.314.7078.420
https://doi.org/10.15288/jsa.1995.56.423
https://doi.org/10.1016/S0376-8716(97)01353-7
https://doi.org/10.1097/01.alc.0000187034.58955.64
https://doi.org/10.7326/0003-4819-129-5-199809010-00002
https://doi.org/10.1111/j.1750-8606.2009.00111.x
https://doi.org/10.18637/jss.v045.i03
https://doi.org/10.1177/0013164415593776
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1111/j.1360-0443.2009.02738.x
https://doi.org/10.1016/S0306-4603(99)00047-7
https://doi.org/10.1080/17457300.2015.1061562
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org
https://www.frontiersin.org/journals/public-health#articles

	Cross-Culture Adaptation and Psychometric Properties of the DrInC Questionnaire in Tanzanian Swahili
	Introduction
	Materials and Methods
	Study Setting
	Participants
	Instruments

	Ethical Statement
	Translation and Adaptation
	Data Collection
	Data Analysis
	Reliability
	Evidence of Validity

	Results
	Sample Characteristics
	Descriptive Characteristics
	Translation and Adaptation
	Reliability and Internal Structure
	Validity Evidence

	Discussion
	Author Contributions
	Funding
	Acknowledgments
	Supplementary Material
	References


